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ABSTRACT 


This  final  report  on  the  AIM-4F  and  AIM-4G  telemetry  development  pro- 
gram contains  a discussion  of  the  development  approach  as  well  as  a descrip- 
tion of  the  resulting  telemetry  hardware.  The  signal-conditioner  circuits, 
which,  unlike  standard  commutator  and  transmitter  packaqes,  are  unique  for 
each  telemetry  installation,  are  discussed  in  detail.  Specifications  and 
test  results  are  also  presented. 

(This  report  supersedes  AR1NC  Research  Publication  A36-1-1-1172,  pub- 
lished in  May  1972  under  the  same  title.  That  document  was  prepared  at  the 
conclusion  of  the  initial  effort  under  Contract  F09603-71-A-3749-0006.  The 
revised  version  presented  herein  is  a result  of  contract  modification  02, 
dated  27  June  1972,  which  provided  for  revision  of  the  AIM-4F  and  AIM-4G 
telemetry  specification  to  correct  signal-conditioner  deficiencies  in  the 
telemetry  units  and  the  delivery  of  modified  hardware.) 
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CHAPTER  ONE 


INTRODUCTION 


ARINC  Research  Corporation  received  a contract  (F09603-71-A-3749-0006) 
on  12  November  1971  to  develop  telemetry  equipment  for  the  AIM-4F  and  AIM-4G 
missiles.  A complete  telemetry  installation  consists  of  instrumentation 
cabling,  signal  conditioners,  commutator,  transmitter,  RF  cabling,  antennas, 
and  battery.  The  deliverable  products  under  the  original  contract  included 
complete  prototype  telemetry  installations  for  each  of  the  two  missiles,  a 
spare  P-band  transmitter  (with  antennas) , and  a data  package  suitable  for 
competitive  procurement  of  the  packages.  Field  engineering  support  was  pro- 
vided for  acceptance  and  flight  tests  of  the  telemetry  systems. 

Three  modifications  were  made  to  the  original  contract: 

• Modification  01,  dated  27  June  1972,  extended  the  completion  date 
of  the  contract  to  12  July  1972.  The  purpose  of  this  extension 
was  to  provide  time  for  the  completion  of  field  engineering  ser- 
vices . 

• Modification  02,  dated  27  June  1972,  provided  for  the  revision 
of  the  AIM-4F  and  AIM-4G  telemetry  specification  to  correct 
signal-conditioner  deficiencies  in  the  last  seven  channels  of 
each  of  the  telemetry  units,  and  the  delivery  of  modified  hard- 
ware built  according  to  the  revised  specification.  Deliverable 
products  under  modification  02  include  (1)  modified  hardware, 

(2)  documentation  suitable  for  competitive  procurement,  (3)  one 
month  of  field  support,  and  (4)  this  final  report. 

The  circuit  descriptions  and  specifications  presented  in  this 
report  reflect  the  changes  resulting  from  contract  modifica- 
tion 02. 

• Modification  03,  dated  16  October  1972,  extended  the  hardware 
delivery  schedule  set  forth  in  modification  02.  This  modifica- 
tion was  requested  because  of  problems  encountered  by  the  sub- 
contractor in  meeting  the  original  schedule. 


CHAPTER  TWO 


TECHNICAL  APPROACH 


2.1  GENERAL  APPROACH 


The  hardware  provided  under  this  contract  consists  of  (1)  antenna  sets 
fabricated  in  the  ARINC  Research  laboratory;  (2)  instrumentation  and  RF  cable 
assemblies  fabricated  at  WRAMA  by  ARINC  Research  engineers;  and  (3)  telemetry 
package  assemblies,  each  consisting  of  signal  conditioners,  commutator,  trans 
mitter,  and  battery  procured  from  a subcontractor.  Documentation  consists  of 
complete  detailed  drawings  and  specifications  for  the  antennas  and  cabling, 
and  specifications  and  specification-control  drawings  for  subassemblies  pro- 
cured from  subcontractors.  (See  Appendix  A for  telemetry-unit  specifica- 
tion. ) 


2 . 2  HARDWARE  PROCUREMENT 


The  specification  for  the  subcontract-procured  assembly  was  developed 
on  the  basis  of  the  measurement  lists  supplied  by  WRAMA.  The  specification 
was  submitted  to  six  companies  for  bids,  and  four  of  these  responded  with 
proposals.  The  company  selected  was  Vector,  an  Aydin  Company,  in  Newtown, 
Pennsylvania.  The  Vector  plant  was  visited  and  various  Vector  customers  were 
interviewed  before  the  final  selection  was  made. 


2 . 3  HARDWARE  FABRICATION 


Instrumentation-cable  assemblies  were  developed  by  (1)  studying  missile 
drawings  and  the  missile  itself  to  determine  the  most  accessible  terminals 
for  the  required  test  points,  (2)  fabricating  a prototype  cable  in  a dis- 
assembled missile  and  reassembling  the  missile  to  verify  feasibility,  and 
(3)  writing  a cable-installation  procedure  to  facilitate  future  telemetry- 
cable  installations. 


In  the  design  of  RF  cables,  subminiature  cables  and  connectors  were  used 
to  facilitate  installation.  Power  splitters  were  designed  in  the  form  of 
stripline  devices  to  match  the  two  50-ohm  antennas  to  the  50-ohm  transmitter 
output.  The  prototype  power  splitters  were  fabricated  from  copper-clad  fiber 
glass. 


Antennas  were  fabricated  by  modifying  missile  stabilizer  fins.  Mate 
rial  from  the  fins  was  machined  out  to  make  room  for  antenna-element  in- 
stallation. 

2.4  TESTING 

A number  of  tests  of  the  AIM-4F  and  AIM-4G  telemetry  units  were  per- 
formed to  assure  conformance  to  all  specifications.  All  subassemblies 
were  first  tested  individually  before  final  integration  tests  at  WRAMA. 
Captive- flight  tests  are  planned  at  Tyndall  Air  Force  Base. 

Table  1 is  a comprehensive  list  of  the  tests  performed  during  the 
course  of  this  contract. 


Table  1.  TELEMETRY-UNIT  TESTS 

Test  Nomenclature 

j Location  of  Test 

Description 

Breadboard  Tests 

Vector  Co. 

Conditioner  circuits  were  tested  for  transfer- 
function  accuracy  over  specified  temperature 
ranges.  Commutator  and  transmitter  circuits 
are  standard  Vector  products  that  did  not 
requir  * breadboard  testing.  Data  from  signal- 
conditioner  tests  are  contained  in  Vector 
Company’s  engineering  notebooks. 

Transmitter  Tests 

Vector  Co. 

Performance  test  of  transmitter  apart  from 
system.  See  Appendix  D for  results. 

Acceptance  Tests 

Vector  Co. 

Room-temperature  transfer-function  test  of 
each  channel  from  signal-conditioner  input  to 
commutator  output.  Data  are  not  recorded. 

Qualification  Tests 

Vector  Co. 

1 

Test  of  AIM-4G  conditioner,  commutator, 
transmitter,  and  battery  assembly  under  en- 
vironmental stresses  called  for  in  paragraph 

3.3  of  the  telemetry  specifications  (see 
Appendix  C). 

Antenna  Tests 

ARINC 

Research 

VSWR  and  nonquantitative  pattern  checks 
of  antenna  design. 

Cable  Continuity 

WRAMA 

Continuity  checks  of  cable  installation. 

Telemetry  Inte- 
gration Tests 

WRAMA 

System  integration  tests  to  verify 

1.  Satisfactory  telemetry  system  opera- 
tion 

2.  No  interference  of  telemetry  equip- 
ment with  missile  operation 

Note:  Captive-flight  tests  are  also  scheduled  at  Tyndall  AFB. 

CHAPTER  THREE 


DESCRIPTION  OF  TELEMETRY  EQUIPMENT 


The  block  diagram  of  the  complete  telemetry  system  applicable  to  both 
the  AIM-4F  and  the  AIM-4G  is  presented  in  Figure  1.  Figure  2 is  a photo- 
graph of  the  Vector-built  assembly  containing  signal  conditioner,  commuta- 
tor, transmitter,  and  battery.  The  following  sections  present  descriptions 
of  the  component  parts  of  the  telemetry  system. 

3.1  INSTRUMENTATION  CABLE 

The  AIM-4F  and  AIM-4G  missiles  do  not  have  readily  accessible  test 
points  for  in-flight  instrumentation.  For  this  reason,  the  missile  cable 
harnesses  must  be  modified  for  installation  of  the  telemetry  unit.  Most 
telemetry  test  points  are  located  on  chassis  connectors,  and  connecting  the 
instrumentation  wire  to  these  test  points  involves  soldering  a wire  to  a 
connector  terminal,  where  one  or  more  wires  may  already  be  attached.  The 
wires  thus  attached  are  routed  along  existing  wire  bundles  into  the  warhead 
section,  where  the  telemetry-unit- instrumentation  connector  is  located. 

Test  points  located  in  the  aft  section  of  the  missile  in  back  of  the 
pressure-sealed  bulkhead  must  be  passed  through  a bulkhead  connector  that 
maintains  a pressure  seal. 


3.2  SIGNAL  CONDITIONERS 

The  functions  of  the  signal-conditioner  circuits  are  (1)  to  convert  the 
signals  monitored  into  a 0-  to  5-volt  scale,  (2)  to  provide  an  impedance 
transformation  to  minimize  test-point  loading  while  minimizing  driving  im- 
pedance to  the  commutator,  and  (3)  to  provide  the  proper  frequency-response 
characteristics  to  assure  adequate  data  rate  while  minimizing  the  effects 
of  ripple  and  noise. 

Because  the  first  19  measurement  channels  of  the  AIM-4F  are  identical 
to  those  of  the  AIM-4G  and  the  space  available  for  the  telemetry  package  in 
the  two  missiles  is  the  same,  basic  telemetry  units  containing  only  the  first 
19  channels  are  interchangeable.  Signal  conditioners  are  located  on  three 
plug-in-type  pointed  circuit  cards,  with  the  first  19  channels  located  on 
two  cards  and  the  last  seven  channels  mounted  on  the  third  card.  The  third 
signal-conditioner  printed  circuit  card  is  therefore  the  only  subassembly 
that  distinguishes  an  AIM-4F  unit  from  an  AIM-4G  unit.  At  the  instrumenta- 
tion connector,  inputs  for  the  last  seven  AIM-4F  channels  are  located  or. 


Antennas 


Figure  1.  TELEMETRY-SYSTEM  BLOCK  DIAGRAM 


Figure  2. 


TELEMETRY  ASSEMBLY  CONTAINING  SIGNAL  CONDITIONERS, 
COMMUTATOR,  TRANSMITTER,  AN1)  BATTERY 


different  pins  from  those  for  the  last  seven  AIM-4G  channels,  making  it 
impossible  to  deunage  units  by  installation  in  the  wrong  missile. 


3.2.1  Voltage-Ampl if ier  Conditioners 

Most  of  the  signal-conditioner  circuits  in  the  AIM-4F  and  A1M-4G  tele- 
metry units  are  voltage  amplifiers  that  utilize  integrated-circuit  opera- 
tional amplifiers,  with  input  resistance  and  gain  determined  primarily  by 
passive-component  values.  Simplified  configurations  for  the  voltage- 
amplifier  channels,  with  equations  for  gain  and  input  resistance,  are  sum- 
marized in  Figure  3.  The  equations  were  derived  under  the  assumption  that 
open-loop  gain  is  much  greater  than  closed-loop  gain. 

On  some  channels,  the  measurement  list  (see  specifications  in  Appen- 
dix A)  requires  the  provision  for  selecting  one  of  two  transfer  functions 
for  particular  flights.  This  requirement  was  implemented  by  making  gain 
resistors  a combination  of  two  series  resistors,  one  of  which  can  be 
shorted  with  a wire. 
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3.2.2  Other  Signal  Conditioners 


Various  channels  in  the  AIM-4F  and  AIM-4G  telemetry  units  require  func- 
tions other  than  simple  voltage  amplification  and  attenuation.  Detailed 
explanations  of  these  channels  are  presented  in  the  following  subsections. 


3. 2. 2.1  Antenna  Speed  (Channel  23G) 

The  conditioner  circuit  for  antenna  speed  converts  the  information  in 
the  form  of  pulses  from  a pip  coil  into  an  analog  indication  of  the  speed 
of  revolution  of  the  antenna  gyro.  The  pip  coil  receives  impulses  from  a 
magnet  embedded  in  the  antenna  gyro  and  therefore  generates  one  pulse  per 
revolution.  Thus  the  function  of  the  conditioner  is  to  convert  a pulse 
repetition  frequency  into  a voltage. 

The  schematic  diagram  of  the  antenna-speed  signal-conditioner  circuit 
is  given  in  Figure  4.  The  first  stage  of  the  circuit  is  an  amplifier  (U6) 
that  squares  and  clips  the  incoming  pulse,  making  the  circuit  insensitive 
to  changes  in  magnitude  and  shape  of  the  pulse.  The  triggering  threshold 
of  the  amplifier  is  set  by  R57  and  R58;  Rf  is  a resistor  that  provides  re- 
generative feedback,  decreasing  the  rise  and  fall  times  of  the  output  pulse. 
Clipping  is  performed  by  diodes  CR5 , CR6,  CR7 , and  CR8 , and  resistors  R24 
and  R26. 

The  output  of  the  amplifier  is  applied  to  the  network  consisting  of 
capacitor  C13,  resistor  R25,  and  diodes  CR10  and  CR11.  The  time  constant 
of  this  network  is  much  smaller  than  the  period  of  the  pulse,  and  thus  the 
leading  and  trailing  edges  of  the  pulse  are  differentiated.  CR10  provides 
a path  to  ground  for  the  leading-edge  pulse,  which  is  negative;  the  posi- 
tive trailing-edge  pulse  is  applied  to  the  second-stage  amplifier  (U7) , 
which  is  configured  as  an  integrator  (or  low-pass  filter) . 

The  output  of  the  integrator  amplifier  is  a sawtooth  waveform.  The 
average  voltage  level  of  this  waveform  is  proportional  to  the  pulse  repeti- 
tion frequency  of  the  incoming  pulse.  A negative  bias  voltage  is  developed 
by  R27  and  CR9  and  summed  into  the  second-stage  amplifier  by  R28,  R29,  and 
R30.  This  voltage  provides  a minimum  scale  reading  at  some  non-zero  pulse 
repetition  frequency.  The  bias  voltage  is  adjustable  via  potentiometer  R30, 
and  thus  the  minimum  scale  pulse-repetition  frequency  or  gyro  speed  can  be 
adjusted. 

The  third  stage  of  the  antenna  speed-conditioner  circuit  (U8)  is  a two- 
pole  low-pass  active  filter  that  smooths  the  sawtooth  waveform  into  the  re- 
quired dc  output. 

3. 2. 2. 2 Gate  Pusher  Pulse  Width  (Channel  20F) 

The  function  of  the  channel-20  signal  conditioner  is  to  develop  an  ana- 
log voltage  that  is  proportional  to  the  width  of  the  gate-pusher  pulse. 
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Figure  5 is  a simplified  schematic  diagram  illustrating  the  operation  of 
the  channel-20  conditioner.  The  required  analog  voltage  is  developed  as 
follows  (see  waveforms  in  Figure  6) : 

1.  The  gate-pusher  pulse  is  inverted  and  clamped  to  a constant 

amplitude  in  IC1.  The  output  of  IC1  is  shown  as  V in 
Figure  6.  B 

2.  Transistor  Q1  is  turned  on  for  the  duration  of  the  gate-pusher 
pulses.  Q1  turns  on  Q2,  which  supplies  a constant  charging 
current  to  capacitor  Cl. 

3.  The  charging  of  Cl  stops  at  the  termination  of  the  gate-pusher 
pulse,  and  the  peak  value  is  held  across  the  capacitor  until 
the  clock  turns  on  Q3,  which  completely  discharges  Cl.  The 
voltage  across  Cl  is  illustrated  as  in  Figure  6. 

4.  The  average  value  of  is  the  desired  analog  voltage.  Smooth- 
ing and  scaling  are  accomplished  by  applying  Vc  to  an  amplifier- 
filter  stage  (see  Subsection  3. 2. 2. 6). 


3 . 2 . 2 . 3 Coincidence  Measurements  (Channels  2lF  and  22F) 

The  function  of  the  coincidence-measuring  signal  conditioners  is  to 
provide  a voltage  that  is  proportional  to  the  relative  time  positions  of 
reference  points  (leading  or  trailing  edge  of  two  pulses.  Figure  7 is  a 
simplified  schematic  illustrating  the  operation  of  the  coincidence-measuring 
channels. 

The  required  analog  voltage  is  developed  as  follows: 

1.  The  incoming  pulse  triggers  a flip-flop  to  signify  its  presence. 
Inverters  and  threshold-setting  networks  are  used  before  the  flip- 
flop  to  determine  the  particular  amplitude  and  reference  point 
(leading  or  trailing  edge)  to  be  sensed.  The  output  of  one  of 
the  flip-flops  is  shown  on  a time  scale  in  Figure  8. 

2.  Gates  1 and  2 are  NAND  gates  that  are  driven  by  the  flip-flops 
to  perform  the  logic  required  in  (a)  detecting  which  pulse  came 
first  (this  determines  which  gate  provides  an  output  pulse)  and 
(b)  providing  an  output  pulse  whose  width  is  equal  to  the  time 
to  be  measured. 

3.  If  gate  1 conducts,  a positive  current  is  supplied  to  Cl  through 
constant-current  generator  Q2;  if  gate  2 conducts,  a negative 
current  is  supplied  to  Cl  through  constant-current  generator  Q 3. 

4.  The  net  charge  across  Cl  is  held  until  the  next  clock  transition, 
which  completely  discharges  Cl.  The  clock  also  resets  all  flip- 
flops  to  their  original  state.  (See  Subsection  3. 2. 2. 5 for  a dis- 
cussion of  the  clock  circuit.) 
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Clock  Pulte 


Figure  5.  CHANNEL-20F  SIGNAL  CONDITIONER 


v,  * y 

u 

s 

« „ n 

n__. 

c 

V JJ  ^ 1 L 

Clock 

S 

vc  L_y  ~i — / 


Figure  6 WAVEFORMS  FOR  CIRCUIT  IN  FIGURE  5 
(Not  Drawn  to  Scale) 
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Amplifier 


5.  The  average  value  of  Vc  is  the  desired  analog  voltage.  Scaling 
and  smoothing  are  accomplished  by  applying  to  an  amplifier 
filter  stage. 

Figure  9 is  a waveform  diagram  illustrating  the  operation  of  the 
coincidence-measuring  circuitry.  It  shows  that  the  inputs  to  gate  1 (QA 
and  Q0)  are  the  only  gate  inputs  which  are  at  the  high  (or  1)  level  simul- 
taneously, and  that  the  period  over  which  both  of  these  inputs  are  high  is 
the  time  between  the  leading  edges  of  the  two  pulses.  The  inputs  to  gate  2 
(Qa  and  QB)  are  never  in  the  high  level  simultaneously,  and  thus  no  output 

is  produced  by  gate  2. 

For  the  situation  in  which  pulse  B occurs  before  pulse  A,  the  flip- 
flop  conditions  will  produce  an  output  from  gate  2 (and  not  gate  1)  that 
triggers  a negative-charging  slope  at  Vc> 

3. 2. 2. 4 Second  Detector  Video  (Channel  23F) 

The  purpose  of  AIM-4F  channel  23  is  to  detect  the  presence  of  a video 
pulse  at  the  second-detector  test  point.  An  indication  of  the  noise  (and 
therefore  AGO)  level  at  this  point  is  also  given. 

The  output  of  channel  23  is  one  of  three  discrete  voltage  levels: 

• 1 volt  for  the  absence  of  a video  pulse 

• 2.5  volts  for  the  presence  of  a video  pulse  in  low  noise 
(up  to  1.5V  p-p) 

• 4 volts  ior  the  presence  of  a video  pulse  in  high  noise 
(greater  than  1.5v  p-p) 

The  operation  of  the  circuit  is  described  below  in  two  sections: 

(1)  The  input  pulse  and  noise-detection  circuitry 

(2)  The  output  logic  used  to  generate  the  necessary  voltage 
levels. 

Input  Circuits 

Figure  10  is  a schematic  diagram  of  the  target  video  pulse  and  noise- 
detection  circuitry.  The  network  consisting  of  CRl,  Cl,  C2,  and  R3  detects 
the  peak  level  of  the  noise  present  on  the  target  video  line.  The  dc  out- 
put of  this  network  is  amplified  in  A2,  with  RS  providing  a means  for  adjust- 
ing the  output  bias  level  of  A2.  The  output  of  A2  is  applied  to  the  negative 
input  of  comparator  Al  and  to  the  positive  input  of  comparator  A3.  Compara- 
tor Al  provides  an  output  pulse  when  a target  video  pulse  on  its  positive 
input  exceeds  the  peak  noise  level  by  an  amount  determined  by  the  level  pre- 
sent at  the  negative  input.  The  nominal  amount  by  which  the  target  video 
pulse  must  exceed  the  peak  noise  is  one  volt,  and  R5  provides  a means  for 
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adjusting  this  amount  from  0.25  to  1.25  volts  to  adapt  this  circuit  to  the 
particular  noise  conditions  found  in  the  missile.  An  output  pulse  from  A1 
serves  as  the  clock  input  for  flip-flops  FF1  and  FF2 . 

* 

Flip-flops  FF1  and  FF2  are  D-type  flip-flops  that  transfer  the  input 
logic  level  at  the  D input  to  the  output  upon  the  application  of  the  clock 

pulse.  The  flip-flop  is  restored  to  its  original  state  upon  the  applica- 

tion of  a low  (0-volt)  level  at  the  "clear"  input.  The  clear  input  is  pro- 
vided by  a system  clock,  which  is  described  in  Subsection  3. 2. 2. 5. 

The  function  of  comparator  A3  is  to  switch  from  its  low  (0-volt) 
output  state  to  its  high  (5-volt)  output  state  when  the  level  of  the  noise 

exceeds  the  1.5-volt  level.  This  distinguishes  low  noise  level  from  high 

noise  level,  and  the  exact  transition  level  is  adjustable  via  RH. 

On  the  basis  of  the  comparator  functions  described  above,  the  flip- 
flop  outputs  can  be  summarized  as  follows: 


Input  Condition 

FF1 

FF2 

Ql 

Ql 

Q2 

Q2 

Pulse  Absence 

Low 

High 

Low 

High 

Pulse  Present  in  Low  Noise 

High 

Low 

Low 

High 

Pulse  Present  in  High  Noise 

High 

Low 

High 

Low 

Note  that  these  flip-flop  levels  are  initiated  by  the  detection  of  a 
valid  pulse  by  A1  and  remain  until  tue  clear  pulse  is  applied  by  the  system 
clock.  The  system  clock  is  synchronized  to  the  first  pulse  applied  to  any 
of  the  pulse  channels  and  clears  the  flip-flops  before  the  next  series  of 
pulses  is  to  be  measured. 


Output 


jic  Circuiti 


The  output  logic  circuitry  shown  in  Figure  11  consists  of  gates  that 
combine  logically  the  outputs  of  the  flip-flops  and  produce  signals  that 
short-circuit  elements  of  a series  resistance  network  to  produce  the  neces- 
sary discrete  output-voltage  levels.  The  level  shifters  shown  are  required 
to  convert  the  0 to  5 volt  gate  output  into  the  0 to  -12  volt  swing  neces- 
sary to  drive  the  MOSFET  switches  Q1  and  Q2.  Amplifier  A1  is  configured  as 
a 2-pole  active  low-pass  filter  that  reduces  the  output  ripple  resulting  from 
the  cyclical  nature  of  the  flip-flop  action.  The  discrete  states  produced 
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in  the  output  logic  circuitry  caused  by  input  conditions  are  summarized  as 
follows: 


Input  Condition 

Gate  1 Output 

Gate  2 Output 

Q1 

Q2 

E 

o 

Pulse  Absence 

High 

Low 

ON 

OFF 

Pulse  Present  in  Low  Noise 

Low 

High 

OFF 

ON 

Pulse  Present  in  High  Noise 

High 

High 

OFF 

OFF 

3. 2. 2. 5 Clock  for  Pulse-Measuring  Channels  (AIM-4F  Channels  20 
through  23 

To  produce  the  required  analog  output  voltages,  the  pulse-measuring  cir- 
cuits (channels  20,  21,  22,  and  23)  in  the  AIM-4F  utilize  flip-flops  and 
holding  capacitors  to  maintain  the  dc  output  level  resulting  from  a pulse 
measurement  for  some  period  of  time  shorter  than  the  period  of  the  pulses 
to  be  measured.  A clock  circuit  is  used  to  measure  the  period  before  reset- 
ting the  flip-flops  and  discharging  the  holding  capacitors  prior  to  the  next 
series  of  pulses  to  be  measured.  All  pulses  to  be  measured  are  expected  to 
occur  within  a few  microseconds  of  each  other,  and  the  period  of  these  pulses, 
which  is  the  missile  radar  pulse-repetition  frequency  (prf ) , is  at  least  100 
times  the  expected  spacing  between  the  different  system  pulses  (the  exact 
radar  prf  is  classified  Confidential) . The  clock  is  triggered  by  the  first 
pulse  to  occur,  and  it  generates  a reset  pulse  after  about  80  percent  of  the 
pulse  period  elapses. 

An  additional  feature  of  the  clock  circuit  is  that  if  the  pulse  which 
initiates  clock  action  is  not  followed  by  the  Missile  Range  Gate  within  5 
microseconds,  the  clock  will  return  to  its  original  state,  clearing  all 
flip-flops  and  discharging  all  holding  capacitors,  thus  terminating  pulse 
measurements.  The  purpose  of  this  feature  is  to  reject  as  invalid  inputs 
all  pulses  not  within  a few  microseconds  of  the  Missile  Range  Gate.  If  an 
invalid  pulse  initiates  clock  action,  a short  transient  will  be  observed  on 
pulse-measuring  circuit  outputs,  but  the  dc  level  will  not  be  affected  un- 
less numerous  invalid  pulses  cause  repeated  output  errors. 

The  clock  circuit  (Figure  12)  consists  of  an  oscillator  (Ul) , a buffer 
(U2),  counters  (U3  and  U4) , and  gates  (U5,  U6,  U7,  U8,  U9,  and  U10) . The 
oscillator  is  a free-running  square  wave  generator,  and  its  output  frequency 
is  divided  by  256  in  U3  and  U4,  which  are  both  configured  as  4-bit  binary 
counters.  The  occurrence  of  a low  logic  level  at  any  of  the  inputs  to  U9 
enables  the  counter  circuits,  and  the  flip-flop  clearing  signal  appears  at 
the  output  of  U8  one-half  cycle  after  the  counters  are  enabled  by  the  out- 
put of  U9.  The  counter  output  from  U7  can  be  disabled  after  five  micro- 
seconds by  U5  unless  the  Missile  Range  Gate  input  to  U5  is  triggered  to 
its  low  logic  state  by  the  presence  of  a Missile  Range  Gate  pulse. 


Figure  12.  SCHEMATIC  DIAGRAM  OF  CLOCK  CIRCUIT  FOR  AIM-4F  PULSE  MEASURING  CHANNELS 


3. 2. 2.6  Scaling  and  Smoothing  Amplifier a 


The  scaling  and  smoothing  amplifiers  used  in  the  output  of  ATM-4F 
channels  20,  21,  22  and  23  and  AIM-4C,  channel  23  are  shown  in  Figure  13. 
IC1  is  a two-pole  active  filter  with  a transfer  function  as  follows: 


1 

1 + b(RCs)  + (RCs)2 


where  s is  the  La  Place  operator  and  b is  the  damping  ratio. 

The  IC2  stage  is  a gain  and  level-shifting  stage  with  a transfer  func- 
tion as  follows: 


E 

o 


R3  12R3 

E02  “ El  L01  ~ R2 

The  resistors  connected  to  ground  on  the  noninverting  inputs  of  both 
amplifiers  do  not  affect  the  transfer  functions  and  are  not  labeled.  These 
resistors  are  used  to  equalize  the  resi stance-to-ground  of  both  the  invert- 
ing and  noninverting  inputs,  a technique  employed  to  minimize  offset  errors 
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FiMure  13.  SCHEMATIC  DIAGRAM  OF  SCALING  AND  SMOOTHING 
AMPLIFIERS  USED  IN  AIM -4F  PULSE  CIRCUITS  AND 
A1M-4G  ANTENNA-SPKEl)  CIRCUIT 
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3. 2. 2. 7 Full-Wave  Rectifier  (AIM-4G  Channels  22  and  26) 

Full-wave  rectification  is  achieved  in  AIM-4G  channels  22  and  26  by 
using  two  operational  amplifiers  configured  as  shown  in  Figure  14.  The 
first  stage  performs  half-wave  rectification,  and  the  second  stage  sums 
the  input  voltage  and  the  output  of  the  first  stage  to  produce  the  full- 
wave  rectified  output. 
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Figure  14.  SCHEMATIC  DIAGRAM  OF  FULL  WAVE  RECTIFIER  FOR  A1M-4G 
CHANNELS  22  AND  26 
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3 . 3 COMMUTATOR 

The  function  of  the  commutator  is  to  sequentially  sample  each  signal- 
conditioner  output  to  produce  a single  modulation  signal.  The  output  wave- 
form of  the  AIM-4F/G  telemetry  commutator  is  shown  in  Figure  15  j the  follow- 
ing characteristics  of  this  commutator  can  be  noted: 

• Synchronisation  is  provided  by  a lS-period  maximum  pulse  located 
in  channels  29  and  30. 

• The  coiwmitator  samples  a particular  channel  for  50  percent  of  the 
allotted  channel  time  and  then  returns  to  a -1.2  volt  pedestal  for 
the  remaining  50  percent.  This  is  known  as  a return-to-zero  (RZ) 
format. 
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• A commutator  frame  contains  30  channels.  The  commutator  rate 
can  be  adjusted  to  5K,  10K,  20K,  or  40K  channels  per  second. 

Appendix  B contains  the  vendor  specification  sheet  for  the  commutator. 


Channel  Rate, 
Channels  per  Second 

Frames  per  Second 

Data  Response,  Hz 
(Based  on  5 Samples 
per  Cycle) 

40,000 

1,333.3 

266.6 

20,000 

666.6 

133.3 

10,000 

333.3 

66.6 

5,000 

166.6 

33.3 

Minimum  Reference  Channel  — 27  or  28 

Maximum  Reference  Channel  — 29  or  30 

Figure  15.  COMMUTATOR  OUTPUT  FORMAT 


3.4  TRANSMITTERS 

The  P-  and  L-band  transmitters  are  both  2-watt  solid-state  devices  in 
identical  housings  (see  specification  sheets.  Appendix  B) . The  identical 
packages  make  it  possible  to  convert  a unit  from  one  frequency  band  to  the 
other  by  replacing  the  transmitter,  power  splitter,  and  antenna  set.  The 
transmitters  both  contain  FM  modulators,  making  it  possible  to  drive  the 
transmitters  directly  with  the  PAM  output  of  the  commutator. 

The  transmitter  is  mounted  directly  to  the  telemetry  mounting  plate, 
and  high-thermal-conductivity  lubricant  (such  as  Dow  340  silicone  heat- 
sink compound)  is  used  to  provide  a thermal  bond.  Heat  sinking  is  impor- 
tant because  the  transmitter  self-heating  (as  much  as  30  watts  may  be  dis- 
sipated in  the  L-band  unit)  may  cause  the  housing  temperature  to  exceed 
the  85#C  maximum  if  an  adequate  heat  sink  is  not  provided.  The  Vector 
Company  indicated  that  if  transmitter  operation  in  a room-temperature 
environment  without  a heat  sink  resulted  in  a housing  temperature 
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exceeding  85°C,  the  output  power  might  drop  below  the  specified  value  but 
no  catastrophic  failure  would  result.  It  was  emphasized,  however,  that 
the  transmitter  should  not  be  operated  when  not  bolted  to  a heat-dissipating 
plate. 


3.5  BATTERY 

The  telemetry-unit  battery  consists  of  24  Gulton  Type  VO. 180  nickel 
cadmium  cells  (see  data  sheet  in  Appendix  B) , each  having  a nominal  voltage 
of  1.2  volts.  The  cells  are  connected  in  series,  providing  a nominal,  ful- 
ly charged  voltage  of  28.8  volts.  The  cells  are  rated  for  a slow  discharge 
rate  of  180  milliampere  hours  at  25°C. 

The  theoretical  capacity  of  the  battery,  at  the  accelerated  discharge 
rate  used  in  this  system,  is  not  given  on  the  battery  specification  sheet. 
Battery  discharge  tests  with  an  L-band  unit  (the  unit  drawing  the  most  cur- 
rent) have  resulted  in  operating  times  of  a minimum  of  90  seconds  before 
the  battery  discharges  to  a 24-volt  levei. 

The  data  sheet  for  the  nickel  cadmium  cells  (Appendix  B)  indicates  two 
important  precautions: 

1.  The  battery  should  not  be  allowed  to  discharge  to  a voltage  level 
that  would  lead  to  probable  cell  reversal.  The  cell  voltage  at 
which  cell  reversal  can  take  place  is  0.9  volt,  and  the  corre- 
sponding battery  voltage  is  0.9  volt/cell  * 24  cells,  or  21.6 
volts.  To  provide  some  margin  of  safety,  the  lowest  voltage  to 
which  the  battery  should  be  allowed  to  drop  is  approximately  24 
volts,  the  minimum  for  sustaining  satisfactory  system  operation. 

2.  The  battery  should  be  charged  at  a current  not  to  exceed  15  milli- 
amperes.  Battery  chargers  should  thus  be  constant-current  power 
supplies,  which  can  be  designed  either  by  using  a transistor  as 

a constant-current  source  or  by  using  a fixed  resistor  and  a 
source  voltage  much  higher  than  the  battery  voltage. 


3.6  POWER  SPLITTERS 

The  power  splitter  is  a device  that  matches  the  transmitter  output  to 
the  two  antenna  inputs  with  a minimum  of  power  loss.  Power  splitters  for 
the  prototypes  were  made  by  using  stripline  techniques  in  the  ARINC  Research 
laboratory. 


3.7  ANTENNAS 

The  antennas  for  the  AIM-4F  and  AIM-4G  telemetry  system  are  mounted  in 
two  opposite  forward  stabilizer  fins.  These  are  the  small  dorsal  surfaces 
mounted  on  the  sleeve  enclosing  the  guidance-electronics  section.  The 
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antennas  are  fabricated  by  cutting  out  a section  of  the  stabilizer 
and  inserting  an  antenna  element  made  from  copper-clad  fiberglass.  The 
stabilizer  is  then  built  up  to  its  original  shape  with  epoxy  and  sanded, 
painted,  and  tested. 

The  antenna  element  is  a hybrid  J-match  design,  and  VSWR  measurements 
of  less  than  2:1  are  achieved  for  both  the  P-band  and  the  L-band  designs. 

A rough  antenna  pattern  was  taken  in  the  laboratory,  and  omnidirectional 
coverage  was  verified. 


3 . 8 POWER  SWITCHING 

Paragraph  3.2  of  the  specification  presented  in  Appendix  A calls  for 
the  telemetry  unit  to  transfer  from  external  power  to  internal  power  upon 
the  application  of  a momentary  +28  volt  signal.  This  requirement  is  ful- 
filled by  the  circuit  shown  in  Figure  16. 


Figure  16.  POWER-SWITCHING  CIRCUIT 


External  power  is  first  switched  to  the  telemetry  unit  by  the  applica- 
tion of  filament  voltage  to  the  coil  of  relay  K2.  External  power  is  pro- 
vided through  the  normally  open  contacts  of  K2  by  "First  Missile  Motion" 
voltage,  a +28  volt  source. 

The  transfer  from  external  (First  Missile  Motion)  power  to  internal 
(battery)  power  is  accomplished  by  relay  K3,  which  is  energized  by  the 
application  of  "Power  Plant  Start"  voltage.  K3  is  latched  in  the  energized 


25 


l>osition  by  the  appl icat  ion  ot  battery  voltage  through  normally  open 
t.u-ts  to  tlu*  coil  of  Kd. 


J.9  MECHANICAL  DESIGN 


The  main  structural  member  of  the  telemetry  system  provided  by  Vector 
Company  is  an  aluminum  plate  or  shelf  that  accepts  the  mounting  bolts  pass- 
ing through  the  side  of  the  missile.  The  mounting  holes  are  the  same  holes 
used  for  the  warhead  assembly.  The  transmitter  and  battery  ale  mounted  on 
the  lower  side  of  the  plate,  and  the  signal  conditioner  and  commutator 
printed  circuit  cards  are  located  in  a housing  above  the  plate.  Power- 
transfer  relays  and  telemetry  power- supply  power  transistors  are  mounted 
directly  on  the  top  surface  of  the  plate  under  the  first  signal-conditioner 
printed  circuit  card.  The  two  commutator  cards  are  hard-wired  into  the 
internal  telemetry-unit  cable,  and  the  three  conditioner  cards  are  plugged 
into  the  subminiature  connectors.  Card  guides  are  used  to  keep  all  five 
printed  circuit  boards  from  moving  once  they  are  installed  in  the  package, 
figure  17  shows  the  interior  of  the  telemetry  unit. 


m.KMK.TKY -UNIT  INTKKIOK 


3.10  RFI  CONSIDERATIONS 


Both  the  transmitter  and  the  subassembly  containing  signal  conditioners 
and  commutator  are  enclosed  in  nickel-plated  housings  to  minimize  suscept- 
ibility to  RFI.  In  addition,  each  signal  lead  passes  through  a feedthrough 
capacitor  to  enter  the  signal-conditioner/commutator  housing.  A single- 
point ground  is  provided  by  means  of  a metallic  "mushroom"  terminal  bolted 
to  the  telemetry-unit  base  plate  under  the  first  signal-conditioner  card. 
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CHAPTER  FOUR 


TEST  RESULTS 


Formal  testing  of  the  signal  conditioner,  commutator,  transmitter,  and 
battery  assembly  consisted  of  (1)  an  acceptance  test  of  the  AIM-4F  unit  to 
verify  performance  of  each  channel  at  room  temperature  and  (2)  a qualifica- 
tion test  of  the  AIM-4G  unit  to  verify  performance  in  the  specified  environ- 
ment. The  results  of  these  tests  are  given  in  the  following  paragraphs. 


4.1  ACCEPTANCE-TEST  RESULTS 

4.1.1  Initial  Acceptance  Tests  (March  1972) 

Acceptance  tests  on  both  units  involved  three-point  transfer-function 
tests,  using  simulated  conditioner  inputs  and  measuring  outputs  by  measur- 
ing the  commutator  output  pulse.  The  outputs  were  read  by  means  of  a 
Tektronix  Type  W plug-in  unit,  which  provides  a potentiometer-type  measure- 
ment that  permits  pulses  of  0 to  5 volts  to  be  measured  to  oscilloscope  res- 
olutions of  down  to  20  millivolts  per  centimeter. 

The  results  of  the  acceptance  tests  on  both  units  indicated  that  all 
channels,  with  the  exception  of  AIM-4F  channels  20  through  23,  exhibited 
errors  of  no  more  than  +1  percent  of  full  scale  (+50  millivolts) . AIM-4F 
channels  20,  21,  22,  and  23  were  difficult  to  measure  with  a high  degree 
of  accuracy  during  acceptance  tests.  From  oscilloscope  measurements  of 
relative  pulse  positions,  it  was  determined  that  the  transfer  functions 
were  accurate  to  approximately  +10  percent. 

During  the  acceptance  tests,  all  power-  and  signal-switching  functions 
of  the  units  were  tested  and  found  to  be  satisfactory;  the  commutator  out- 
put was  monitored  while  the  transmitter  was  radiating  through  a test  antenna 
in  close  proximity  to  the  telemetry  unit,  to  verify  the  absence  of  RFI  ef- 
fects. 


4.1.2  Modified  A3  Card  Acceptance  Tests  (February  1973) 

Three-point  transfer-function  tests  of  channels  located  on  the  modified 
A3  card  assemblies  were  performed  at  the  Vector  facility.  The  data,  pre- 
sented in  Appendix  E,  indicate  that  all  channels  conformed  to  the  require- 
ments of  the  revised  specification. 
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4 . 2 QUALIFICATION-TEST  RESULTS 

Qualification  tests  were  performed  by  the  Vector  Company  on  the  AIM-4G 
telemetry  package.  The  tests  consisted  of  operating  the  unit  under  the  en- 
vironmental conditions  specified  in  paragraph  3.3  of  the  specification  in 
Appendix  A.  No  failures  were  observed  during  the  qualification  tests.  Ap- 
pendix C contains  the  Qualification  Test  Plan.  Data  recorded  during  the 
tests,  as  well  as  the  test  data  taken  during  transmitter  acceptance  tests, 
are  presented  in  Appendix  D.  On  the  qualification- test  data  sheets,  it  will 
be  noted  that  the  recorded  output  voltages  do  not  necessarily  agree  with  the 
expected  voltages.  The  reason  for  this  apparent  discrepancy  is  that  during 
environmental  tests,  channels  were  stimulated  with  any  convenient  level  to 
verify  operation  only. 
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CHAPTER  FIVE 


CONCLUSIONS 


Laboratory  tests  have  indicated  that  the  AIM-4F  and  AIM-4G  telemetry 
units  are  effective  instrumentation  packages.  The  final  judgment  cannot 
be  made,  however,  until  completion  of  integration  tests  at  WRAMA  and  flight 
tests  at  Tyndall  Air  Force  Base. 
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1 . SCOPE 

This  specification  contains  the  technical  requirements 
and  quality  assurance  provisions  for  telemetry  units  to  be 
installed  in  the  AIM-4F  and  AIM-4g  missiles.  These  missiles 
have  the  same  warhead  space  available  for  telemetry  equipment, 
but  the  AIM-4F  is  radar  guided  while  the  AIM-4a  is  infrared 
guided.  The  telemetry  units  shall  be  interchangeable  between 
the  two  missiles  except  for  plug-in  signal  conditioner  modules 
to  accommodate  the  measurements  peculiar  to  the  particular 
missile.  The  telemetry  units  shall  also  be  capable  of  operating 
with  either  an  L-band  or  a P-band  transmitter  with  no  modifi- 
cation required  except  the  replacement  of  the  transmitter  and 
antennas . 


a 


( REVISIONS 

$7m,  1 OESCWlPTION  I DATE  j APPROVED 

2.  APPLICABLE  DOCUMENTS 

The  following  documents  shall  apply  to  this  specification 
to  the  extent  specified  herein. 

2.1  General  Telemetry  System  Requirements 

The  performance  of  all  telemetry  unit  subsystems  shall 
conform  to  the  standards  set  forth  in  the  Inter-Range  Instru- 
mentation Group  (IRIG)  document  106-71,  dated  January  1971- 

2 . 2 Environmental  Test  Specification 

Pre-production  environmental  testing  applicable  will  be 
accomplished  according  to  the  methods  in  MIL-STD-810B. 

2 . 3 Drawings 

Kit  and  installation  drawings  for  the  systems  specified  herein 
are  ARINC  Research  Corporation  drawing  numbers: 

D000410  for  the  AIM-4F  and  D000411  for  the  AIM-4G 
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3.  REQUIREMENTS 

3.1  Performance 


The  telemetry  units  shall  consist  of  signal  conditioners, 
commutator,  modulator  and  transmitter  with  characteristics  as 
Indicated  In  succeeding  paragraphs. 

3.1.1  Transmitter  Requirements 


3.1. 1.1  Frequency 

The  transmitter  shall  be  capable  of  operating  on  any  of 
the  VHF  frequencies  given  In  Paragraph  5. 1.2.1  of  IRIG  106-71. 
The  stability  of  the  transmitter  carrier  frequency  Including 
variables  such  as  operating  time,  supply  voltage,  temperature, 
acceleration,  vibration  and  shock,  will  be  + ^01  percent  of  the 
assigned  carrier  frequency.  (Reference  Paragraph  5*X.2.1.1  of 
IRIG  106-71). 

3. 1.1. 2 Power 

The  output  RF  power  shall  be  2.0  watts  minimum  into  a 50- 
ohm  load  impedance  with  a voltage  standing  wave  ratio  (VSWR) 
of  less  than  1.5sl. 

3. 1.1. 3 Bandwidth 

The  bandwidth  spurious  emission  and  interference  require- 
ments of  the  transmitter  output  shall  be  in  accordance  with 
Paragraph  5. 1.2. 1.1  of  IRIG  106-71. 

3.1.2  Transmitter  Interchangeablllt 

The  transmitter  unit  shall  be  capable  of  being  converted 
from  VHF  (P-band)  to  UHF  (L-band)  operation  by  replacing  the 
transmitter  and  antennas  with  no  other  modifications. 
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3.1.3  Commutator  Channel  Rate 

I 

The  commutator  shall  be  capable  of  operating  at  channtel  rates 
of  5K,  10K,  20K  and  40K  pps,  programmable  by  a jumper  wire  on  the 
commutator  sub-assembly.  Stability  of  the  channel  rate  shall  be  + 2%. 

3.1.4  Commutator  Ripple  and  Noise 

Ripple  and  noise  on  the  commutator  output  pulse  train  shall  be 
less  than  20  millivolts,  peak  to  peak. 

3.1.5  Modulation  Requirements 

Modulation  shall  be  PAM-FM  conforming  to  IRIG  requirements 
(Reference  Paragraph  5.4  of  IRIG  106-71). 

3.1.6  Signal  Conditioners 

The  signal  conditioner  module  shall  be  a plug-in  assembly 
separate  from  the  commutator  and  transmitter  assemblies. 

Measurement  lists  for  the  AIM-4F  and  AIM-40j  are  given  in 
Tables  1 and  2 (at  the  back  of  this  specification). 

3 . 2 Power  Requirements 

3.2.1  Internal  Power 

The  telemetry  unit  shall  be  equipped  with  an  Internal 
power  source  capable  of  sustaining  telemetry  unit  operation, 
in  any  specified  environmental  condition,  for  a period  of  not 
less  than  thirty  (30)  seconds. 

3.2.2  External  Power 

The  telemetry  unit  shall  also  be  capable  of  operating  with 
(-28  + 4 volt  dc  external  power  applied.  The  system  shall  tolerate 
ripple  of  up  to  500  millivolts  peak  to  peak  and  voltage  transients 
up  to  + 50  volts  peak  and  20  ms  duration. 
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3.2.3  Power  Switching 

3.2. 3.1  Initial  Turn-On 

Initial  system  turn-on,  for  operation  with  the  external  power 
described  in  paragraph  3.2.2,  shall  be  accomplished  by  the  application 
of  missile  filament  power  for  50  millisecond*.  Filament  power  is  , 

6 to  11  volts,  rms  and  either  1600  Hz  or  ^900 Hz.  The  system  shall 
remain  energized  until  the  removal  of  external  power  before  "transfer 
to  internal"  or  of  internal  power  after  "transfer  to  internal". 

Current  drawn  from  the  6 to  11  volts  rms  source  shall  be  less  than 
250  milliamperes . 

3. 2. 3. 2 Transfer  to  Internal  Power 

Transfer  from  external  power  (paragraph  3*2.2)  operation  to 
internal  power  (paragraph  3.2.1)  operation  shall  be  accomplished 
by  the  application  of  +28  _+  4 volts,  dc  for  50  milliseconds.  In 
the  event  that  initial  turn  on  is  not  accomplished  by  miadile 
filament  power  as  described  in  paragraph  3. 2. 3-1,  the  transfer 
signal  shall  be  capable  of  accomplishing  initial  turn-on  for 
operation  on  internal  power. 

3.3  Environmental  Requirements 
3.3.1  Vibration 

The  telemetry  unit  shall  be  capable  of  operation  during  and 
after  exposure  to  the  following  vibration  levels: 
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Double  Amplitude 
Displacement  or  g Level 

.2" 

lg 

.06" 

5g 


Frequency  Range 

5 to  10  Hz 
10  to  18  Hz 
18  to  40  Hz 
40  to  2,000  Hz 


3.3-2  High  Temperature 

The  telemetry  unit  shall  be  capable  of  operation  during  and 
after  exposure  to  temperatures  up  to  85°C. 

3.3.3  Low  Temperature 

The  telemetry  unit  shall  be  capable  of  operation  during  and 
after  exposure  to  temperatures  down  to  -20°C  without  the  aid  of 
external  heaters. 

3.3.4  Temperature  Shock 

The  telemetry  unit  shall  be  capable  of  operation  during  and 
after  exposure  to  the  temperature  shock  described  in  the  diagram 
below : 


2 Hours 


2 Hours 


85°C 


25°C 


20°C 


(Transition  times 
are  10  2 minutes) 
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3.3.5  Temperature  - Altitude 

The  telemetry  unit  shall  be  capable  of  operation  during  and 
after  exposure  to  a combination  of  pressure  equivalent  to  50,000 
feet  and  a temperature  of  -20°C. 

3.3.6  Shock 

The  telemetry  unit  shall  be  capable  of  operation  during  and 
after  the  application  of  a shock  of  50  g's  (15  + 2 ms,  £ sine 
wave)  along  its  longitudinal  axis. 

3.4  Interface  Requirements 

3.4.1  Electrical  Interface 

Suitable  connectors  shall  be  provided  to  the  signal  con- 
ditioner and  transmitter  subassemblies  to  achieve  interface 
with  the  missile  test  points  and  antennas. 

3.4.2  Mechanical  Interface 

The  signal  conditioner,  commutator,  transmitter  assembly 
shall  be  designed  for  mounting  in  the  warhead  section  of  the 
AIM-4F  and  AIM-4G  missiles,  a cylindrical  space  5-500  inches 
in  diameter  and  5-375  inches  long.  (See  ARINC  Research  Drawing 
Number  D000412.) 

3.5  Operability 

3.5.I  Maintainability  ^ 

The  mean  time  to  replace  a malfunctioned  component  in  the 

telemetry  unit  shall  not  exceed  8 houra . 
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3-5.2  Useful  Life 

(a)  Operating  life  of  the  telemetry  unit,  excluding  its 
battery  power  source,  shall  be  no  less  than  ten  hours 
in  any  specified  environmental  condition. 

(b)  Operating  life  in  the  laboratory  environment  shall 
be  1,000  hours  minimum,  excluding  the  battery  power 
source . 

3.6  Weight 

The  completed  telemetry  unit  (less  cables  and  antenna) 
shall  weigh  no  more  than  5 pounds. 

3.7  Component  Parts 

Military  standard  parts  shall  be  used  wherever  possible. 

However,  commercial  parts  can  be  used  when  no  military  part 
is  available  for  a particular  application  provided  the  use  of 
the  part  does  not  violate  any  other  requirement  in  this  specifi- 
cation . 

3 . 8 Subsystem  Interchangeability 

All  like  components  in  the  AIM-4F  and  AIM-4G  telemetry 
units  shall  be  physically  interchangeable. 

3.9  System  Radio  Frequency  Interference  (RFI ) Requirements 

I 

The  telemetry  system  shall  be  capable  of  satisfying  all  require- 
ments specified  herein  with  the  transmitter  radiating  through  2 unity 
gain  antennas  positioned  a maximum  distance  of  6 inches  from  the  tele- 
metry system,  in  any  orientation.  The  noise  appearing  in  the  commutator 
output  resulting  from  the  radiated  energy  shall  not  exceed  50  milli- 
volts, peak  to  peak. 
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4.  QUALITY  ASSURANCE  PROVISIONS 

Pre-production  tests  shall  be  performed  on  a sample  of 
one  unit  to  verify  that  the  completed  design  conforms  to  the 
requirements  in  Section  3.  Acceptance  tests  shall  be  per- 
formed on  each  production  unit  to  establish  reasonable  assurance 
that  the  units  are  capable  of  operating  in  accordance  with  the 
requirements  in  Section  3- 

4 . 1  Pre-Production  Tests 

4.1.1  Environmental  Tests 

4. 1.1.1  Vibration 

The  system  shall  be  subjected  to  the  vibration  tests  in 
accordance  with  Method  514  of  MIL-STD-810B,  as  follows: 

Procedure  II 

Part  2 

Curve  P (Figure  514-3) 

This  test  calls  for  the  following  vabration  levels: 


Double  Amplitude  Dis- 
placement of  g Level 


.2" 

1 6 
.06" 
5 g 


Frequency 

Range 


5 to  10  Hz 
10  to  18  Hz 
18  to  4o  Hz 
40  to  2,000  Hz 


4. 1.1.2  High  Temperature 


The  unit  will  be  temperature  tested  in  accordance  with  MIL- 
STD-810B,  Method  501,  Procedure  I,  with  the  following  exceptions: 


(a) 

(b) 


The  system  will  be  stabilized  at  85  + 2°C  for  two 
hours  prior  to  the  application  of  electrical  power. 
The  unit  will  be  operated  at  85  + 2°C  for  one  hour 


with  data  on  all  channel  outputs  recorded. 
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4. 1.1. 3 Low  Temperature 

The  unit  will  be  temperature  tested  In  accordance  with 
MIL-STD-810B,  Method  502,  Procedure  I,  with  the  following 
additions: 

(a)  The  temperature  in  Step  2 shall  be  -20°C  and 

(b)  The  unit  will  be  operated  In  accordance  with  Step  4 
at  -20°C . 

4. 1.1.4  Temperature  Shocks 

The  unit  will  be  subjected  to  temperature  shock  in  accor- 
dance with  MIL-STD-810B,  Method  503,  Procedure  I,  except  the 
temperature  profile  shall  be  in  accordance  with  Paragraph 
3. 1.4. 4. 

4. 1.1. 5 Temperature- Altitude 

The  unit  will  be  placed  in  a test  chamber  and  allowed  to 
stabilize  for  two  hours  at  a pressure  equivalent  to  50,000  feet 
and  a temperature  of  -20°C.  At  the  conclusion  of  the  stabiliza- 
tion period,  the  unit  will  be  operated  for  one  hour.  Data  on 
all  channels  will  be  recorded. 

4. 1.1.6  Shock 

' unit  will  be  shock  tested  in  accordance  with  MIL-STD-810F, 
Method  Al6,  Procedure  T.  The  shock  table  will  be  calibrated  to 
the  following  specifications: 

Force:  50  g 

Duration:  15  + 2 MS 

Shape:  ^ Pine  Wave 

4 .2  Acceptance  Test 

4.2.1  Visual  Inspection 

Completed  subassemblies  shall  be  visually  inspected  to 
verify  that  fabrication  has  been  accomplished  in  conformance 
to  the  best  commercial  practices. 
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4 .2.2  Channel  Accuracy 

Signal  conditioner/commutator  assemblies  shall  be  tested 
for  conformance  to  the  input  vs.  output  values  indicated  in 
Table  1 and  2. 

4.2.3  Transmitter  Test 

The  following  parameters  shall  be  checked  with  the  trans- 
mitter energized  with  28+1  volts  and  connected  to  a 50  + 2 ohm 
dummy  load . 

(a)  The  frequency  of  the  output  waveform  (unmodif led) 
shall  be  within  + .01  percent  of  the  assigned  frequency. 
(Record  this  value). 

(b)  The  frequency  of  the  output  waveform  (unmodified) 
shall  remain  within  + .005  percent  of  the  value 
established  in  (a).  This  stability  requirement  shall 
be  verified  by  measuring  frequency  at  the  conclusion 
of  (f)  and  comparing  the  result  for  the  value  measured 
in  (a). 

(r)  The  power  output  shall  be  2.0  watts  minimum. 

(d)  The  current  drain  shall  be  9°0  milliamperes  maximum. 

( e 1 The  shape  of  the  output  waveform  shall  be  a sine 
wave,  free  of  spikes  and  noise. 

(f)  Using  a spectrum  analyzer,  verify  the  absence  of 
spurious  emissions  per  Paragraph 

4.2.4  Final  Acceptance  Test 

Signal  conditioner,  commutator, transmitter  and  cable  assembly 
sets  shall  be  tested  for  conformance  to  the  parameters  indicated 
in  Tables  1 and  2.  The  telemetry  unit  output  shall  be  measured 
•it  the  t ransmitter  output  with  a fifty  + 2 ohm  load  connected. 
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4.2.5  Power  Switching  Test 

Power  switching  shall  be  tested  for  conformance  to  the 
requirements  in  paragraph  3.2. 

4.2.6  RFI  Test 

Monitor  the  commutator  output  to  verify  performance  according 
to  the  requirements  of  paragraph  3.9* 
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AIM-4F  AND  A1M-4G  BASIC  MEASUREMENT  LIST 
(First  19  Channels  are  common  to  both  missiles) 


Channel  No.  1 - AGC 
Transfer  Function 


Eo  - -.5 


Channel  No.  2 - Filament 
Transfer  Function 


Eo  ■ E1 


Input 


Incut 


25  V 


iQ  - 5V 

Frequency 

Response 

(Hz) 

Input 

Impedance 

-10V 

75 

500K 

= 5V 

Frequency 

Response 

(Hz) 

Input 

Impedance 

V 

rms 

100 

1 Meg 

Accuracy 


Accuracy 
(#  of 


Comments : 

Double-ended  measurement.  Both  ends  of  center- 
tapped  transformer  provided. 


Channel  No.  j,  Pitch  Error,  and  Channel  No.  4,  Yaw  Error 

Frequency  Accuracy 

Transfer  Function  Input  Response  Input  (%  of 

(For  E 0-5  Volts)  E = 0V  E = 5V  (Hz)  Impedance  Full  Scale) 


Frequency 

Response 

(Hz) 


Eq  = .1  (Ea-Er)  +2.5  EA=47.5V  Ea=72.5V  100 


Eg- 72.5V  Eb=47.5V 


Eo  ■■  •«  i«,-v  + 2-5  V35v  V85v 


Eb-B5V  E„«35V 


Comments : 


Scales  changed  by  Jumpering  two  resistors 
per  channel. 


5 Meg 
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AIM-4F  AND  AIM-4G 

BASIC  MEASUREMENT  LIST 

(continued ) 

Channel  No.  5j  Pitch  Summing,  and  Channel 

No.  6,  Yaw  Summing 

Transfer  Function 
(For  Ko  = 0 - 5 Volts) 

Input 

E 0V  F,  *=  5V 

o o 

Frequency 

Response 

(Hz) 

Input 

Impedance 

Accuracy 
{*>  of 

Full  Scale) 

F.o=.0208  (Ea-Eb)  4 2.5 

Ea=85V 

Ea=205V  . 

100 

5 Meg 

3 

E0  205V 

Eb*  «5V 

Channel  No.  7,  Flipper 

1,  Channel  No.  8, 

Flipper  2,  Channel  No.  9j 

Flipper 

and  Channel  No.  10,  Flipper  4 

Transfer  Function 
(For  Eo  0-5  Volts) 

Input 

E OV  E 5V 

U 

Frequency 
Response 
(Hz)  _ 

Input, 

Impedance 

Accuracy 
(#  of 

Full  Scale) 

V -0«34  (Ea-E0)+2.5 

E*'62V 

ea=9.:v 

100 

10  Meg 

3 

Eb=92V 

kp-6:'v 

or 

or 

EQ-.04l7  (Ea -Eg) 4-2. 5 

ea*',7v 

Ea=107V 

Eb=107V 

Eb -47V 

Comments : 

Scales  changed  by  Jumpering  two 
per  channel. 

resistors 

Channel  No.  11  - K Unregulated 

Frequency 

Response 

(Hz) 

Accuracy 

of 

Full  Scale) 

* 

Transfer  Function 
(For  E0  = 0 - 5 Volts) 

Input 

E0  = OV  E0  - 5V 

Input 

Impedance 

Ec  - .05  (Ea  = 295) 

295V 

395V 

250 

1 Meg 

3 

f — ■ ■ 

REVISIONS 

I 

j 
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DESCRIPTION 

DATE  APPROVED 

] 

AIM-4F 

AND  AIM-40  BASIC  MEASUREMENT 

LIST  (continued) 

Channel  No.  12  - K Regulated 

1 

Frequency 

Accuracy 

Transfer 

Function 

Input 

Response 

Input 

(ft  of 

(For  E 
: ' o 

-0-5  Volts) 

E = OV  E = 5V 
o o 

(Hz) 

Impedance 

Full  Scale  ) 

Eo  .125  (E1  - 220) 

220V  260V 

250 

1 Meg 

3 

Channel  No.lj  - C Regulated 

f 

Frequency 

Accuracy 

, Transfer 

Function 

Input 

Response 

Input 

(*•  of 

,2or  Eq 

-0-5  Volts) 

E = OV  E = 5V 
o o 

(Hz) 

Impedance 

Full  Scale) 

Eo  -.125  (E1  f 120) 

-120V  -lbOV 

250 

1 Meg 

3 

Channel 

No.  14  - Track 

Error 

Frequency 

Accuracy 

Transfer 

Function 

Input 

Response 

Input 

(ft  of 

(For  E 
v o 

0-5  Volts) 

E = OV  E„  - 5V 
o o 

(Hz) 

Impedance 

Full  Scale) 

E .1668  E.  t-  2.8  -15V  +15V  250  1 Meg 

° 1 ' Peak  Peak 

Common t s : 


l.  Quiescent  level  is  -50  volts  ilc . 

Jumper  channel  14  to  channel  27  at  commutator  input 
to  double  the  sample  rate  for  this  channel 


Jlmimel  No.  15  ~ Ho  1 1 Damping 
Transfer  Function 

(For  F =0-5  Volts)  E„  OV  E = 5V 

v 1 O O 


Frequency 

Response 


(Hz) 


Input 

Impedance 


Accuracy 
(*  Of 

Full  Scale) 


.25  (EA-Ep)  + 2.5  Ka=135V 


E 14  5V 


Ea-145V 
Kb -135V 


100 


1 Meg 


SIZE  I CMAWHM  NO 
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AIM-4F  AND  AIM-40  BASIC  MEASUREMENT  LIST  (Continued) 


Channel  No.  16  - HPS/Sequence 

Detector 

Transfer  Function 

(For  E0  = 0 - 5 Volts)  Eq  = 

Input 

0V  E = 5V 
o 

Frequency 

Response 

(Hz) 

Input 

Impedance 

Accuracy 
(#  of 

Full  Scale) 

Eo  " Ei  . 0V 

5V 

250 

- 

3 

Comments : 

1.  Provide  5 volts  (5  ma)  excitation  voltage  for  the  Hydraulic  Power 
Supply  ( HPS ) pressure  transducer  and  the  photosensitive  device 
described  in  2 (c)  below. 

2.  Superimpose  transient,  event-marker  pulses  on  this  measurement 
channel  as  follows: 

(a)  Upon  application  of  the  +28  + 4 volt  dc  "Power  Plant 
Start"  voltage,  a +4  volt,  mTnimum  pulse  with  a duration  of 
200  milliseconds,  minimum  at  the  50#  amplitude  points  shall 
appear  at  the  output  of  the  signal  conditioner . 

(b)  Upon  removal  of  the  28  +.  4 volt  dc  "First  Motion"  voltage 

a +4  volt,  minimum  pulse  with  a duration  of  200  milliseconds, 
minimum  at  the  50#  amplitude  points  shall  appear  at  the  output 
of  the  signal  conditioner.  After  removal  of  the  "First  Motion 
Voltage",  a resistance  of  100  ohms  to  ground  remains  at  the 
test  point  terminal. 

(c)  Upon  application  of  a 5 volt,  10  millisecond  pulse  from  the 
photosensitive  device  sensing  HPS  squib  activation,  generate 
a +4  volt  minimum  pulse  with  a duration  of  200  milliseconds 
minimum  at  the  output  of  the  signal  conditioner.  The  photo- 
sensitive device  is  a part  of  the  cable  assembly;  the  five 
volt  excitation  voltage  is  to  be  provided  by  the  telemetry 
unit.  The  source  resistance  of  the  photosensitive  cell 
during  the  application  of  the  pulse  is  no  more  than  100  ohms. 

3.  The  transient  voltages  described  above  are  expected  to  occur  prior 
to  the  appearance  of  the  steady  state  pressure  reading  and  thus 
the  4 volt  pulses  will  remain  within  full  scale  limits.  In  the 
event  one  of  the  transients  occurs  while  a pressure  reading  is  present 
that  pulse  can  exceed  the  full  scale  reading. 


% 
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A 
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AIM-4F  AND  AIM-4G  BASIC  MEASUREMENT  LIST 

(Continued ) 

channel  No.  17,  Pitch  Head  Position,  and  Channel  No.  18,  Taw  Head  Position 


Transfer  Function 
(For  Eq  = U - 5 Volts) 

Input  Frequency 

E = OV  E = 5V  R®®P°nse 

0 0 J (Hz) 

Input 

Impedance 

Accuracy 

01 

Full  Scale) 

E * .1  E* 

0 1 

OV  5ov  250 

1 Meg 

3 

Comments : 

A 50  _+  .5  Vdc  excitation  voltage  is  required  for  this  measurement 
after  launch.  The  K regulated  voltage  (channel  12  input)  can  be 
used  as  the  source  of  this  voltage  provided  no  more  than  7 milli- 
amperes  is  drawn  from  this  supply.  Head  position  potentiometers  provide 
a resistance  to  ground  of  20K  each  or  10K  for  the  parallel  combination. 
The  excitation  voltage  shall  be  applied  upon  the  removal  of  "First 
Missile  Motion"  voltage  (28  + 4V). 


Channel  19  - Rate  Gyro  Power 

Accuracy 
(#  of 

Full  Scale) 


3 


Comments : 


Double-ended  measurement 


Transfer  Function 

(For  E = 0 - 5 Volts)  E^  = OV  Eo  = 5V 


E .125  E. 
o 1 


OV 


rms 


40V 


rms 


Frequency 

Response 

(Hz) 

250 


Input 

Impedance 

1 Meg 


•IZC 

ONAWINO  NO 

A 
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AIM-4F  AND  AIM-4g  BASIC  MEASUREMENT  LIST  (Continued) 


NOTES : 


1.  For  "Transfer  Function"  column,  Eq  = signal  conditioner 
output  voltage;  E^^  = signal  conditioner  input  voltage. 

2.  In  "Input"  column,  V indicates  steady  dc  or  slowly  varying 
dc  voltage  level.  S^e  "Frequency  Response"  column  for 
required  data  response. 


A000223 


11  w 


REVISIONS 
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APPROVED 


A-IM-4F  SPECIAL  MEASUREMENT  LIST  (Revised) 


Channel  20  - Gate  P'-isher  Pulse  (GPP' 


Test  Point: 


J301-B 


Source  Resistance: 
Nominal  Input: 


Pulse  Measurement  Threshold: 


190  Ohms 

-1.5  volt  pulse, 
1.5  us  wide 
-.75  + .1  volt 


Transfer  Function: 


Input 


Pulse  Absence 


1.2  us  pulse 
1.8  us  pulse 


Output 


0.5  + .25  volt 


1 volt 


5 volts 


Frequency  Response: 
Input  Resistance: 


250  Hz 

10K  (Minimum) 


Input  Capacitance  to  Ground:  100  pf  (Maximum)  (See  Note  6) 


Accuracy : 

Special  Requirements: 


+ 5# 

Linear  volts/us  scale 
between  1 V and  5 V 
outputs . 


SIZE  jOftAWING  NO 
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AIM-4F  SPECIAL  MEASUREMENT  LIST  (Revised) 
(Continued ) 


Channel  21  - Pre-Launch:  Missile  Range  Gate  (MRG)/Radar 
Range  Gate  (RRG),  Relative  Pulse  Position 

Post-Launch:  MRG/GPP  Relative  Pulse  Position 


Test  Points: 

Source  Resistance: 

Nominal  Input: 

Pulse  Measurement  Threshold: 

Transfer  Function: 
Pre-Launch: 

Post-Launch: 


GPP 

J301-B 

MRG 

J501-S 

RRG 

J301-C 

GPP 

190  Ohms 

MRG 

50  Ohms 

RRG 

50  Ohms  (See 

GPP 

-1.5V,  1.5  us 

MRG 

+4 . 5V , 1 us 

RRG 

+28V,  .5  us 

GPP 

-.75  + .IV 

MRG 

2.0  + 0.25V 

RRG 

15  + IV 

Eo  * 

2.5  (T2  - Tx) 

(See  Note  4) 

Eq  = 2.5  (T^  - Tx)  + 2.5  volts 
(See  Note  4) 

where : 

T^  = MRG  leading  edge 
T^  = RRG  leading  edge 
T^  = GPP  trailing  edge 


«zc 

A 

OAAWNM  NO. 
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REVISIONS 

SYM  1 

• DESCRIPTION  ! OAT?:  | APPROVED 

AIM-4F  SPECIAL  MEASUREMENT  LIST  (Revised) 
(Continued ) 


Channel  21  - (Continued) 

Frequency  Response: 

Input  Resistance: 

Input  Capacitance: 

Accuracy: 

Special  Notes: 


250  Hz 

10K  minimum  (each  pulse) 

GPP  - 100  pf  (max.)  (See  Note  6) 

MRG  - 100  pf  (max.)  (See  Note  6) 

RRG  - 400  pf  (max.) 

+ 5* 

1.  RRG  and  GPP  pulse  trains  do  not 
occur  simultaneously 

2.  RRG  is  capacitor  coupled  with 
.003  uf  as  shown  below: 


.003  uf 


J 301-C 


Size  DRAWING  NO 
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AIM-4F  SPECIAL 

MEASUREMENT  LIST  (Revised) 

(Continued) 

Channel  22  - MRG/Target  Video 

Test  Points: 

MRG 

J501-S 

Tgt  Video 

J501-E 

Source  Resistance: 

MRG 

50  Ohms 

Tgt  Video 

795  Ohms 

Nominal  Input: 

MRG 

+4.5V,  1 us 

Tgt  Video 

+1V,  .75  Ls  (Unloaded) 

Transfer  Function: 

E0  - 2.5 

(TV  - T,)  +2.5  "olts 

(See  Note  4) 

where: 

Tx  = MRG 

leading  edge  and 

T,,  = Tgt 

“T 

video  leading  edge 

Pulse  Measurement  Threshold:  MRG 

2.0  + 0.25V 

Tgt  Video 

.5  + .iv 

Frequency  Response: 

250  Hz 

Input  Resistance: 

10K  minimum  (each  pulse) 

Input  Capacitance: 

100  pf  maximum  (each  pulse) 

( see 

Note  6) 

Accuracy: 

+ 5# 

REVISIONS  1 

SYM  DESCRIPTION 

DATE  APPROVED 

AIM-4F  SPECIAL  MEASUREMENT 

LIST  (Revised) 

(Continued ) 

Channel  23  - Target  Video  Presence 

Test  Point: 

J501 

-E 

Source  Resistance: 

795  Ohms 

Nominal  Input 

+1V, 

.75  us 

Transfer  Function:  E^n 

E „ 
out 

Pulse  Absence 

1.0  Volt 

Video  in 

2.5  Volts  (See  Notes  Below) 

Low  Noise 

Video  in 

4.0  Volts  (See  Notes  Below) 

High  Noise 

] Frequency  Response: 

250  Hz 

} 

Input.  Resistance: 

10K 

(minimum) 

Input  Capacitance: 

100  pf  (maximum)  (See  Note  6) 

Accuracy: 

+ 5# 

Notes : 

1. 

The  video  pulse  is  to  be  sensed  at 

a threshold  level  above  the 

noise.  The  threshold  level  is 

to  be  variable  using  a potentiometer  1 

from  0.25  volts  to  1.25  volts. 

Any 

signal  from  the  video  test  j 

point  exceeding  this  threshold 

, whether  target  pulse  or  noise  peak,  1 

shall  be  treated  as  a valid  input  signal. 

2. 

Low  noise  is  defined  as  any  amplitude  value  from  0 to  1.0  volts 

peak  to  peak  with  a bandwidth 

of  5 

+ 1 MHz. 

3- 

High  noise  is  defined  as  any  amplitude  value  from  2 to  8 volts  | 

peak  to  peak  with  a bandwidth 

of  5 . 

+ 1 MHz.  | 

4. 

Transition  from  low  noise  to  high  noi3e  state  is  to  occur  at  ! 

1.5V  + 0.5V. 

5- 

The  video  pulse  can  be  as  high 

as  5 

volts  peak. 

PI 

DRAWING  NO 

□ 
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AIM-4F  SPECIAL  MEASUREMENT  LIST  (Revised) 

(Continued ) 

Channel  24  - Diode  Bias 

Test  Point:  TP701 

Source  Resistance:  200  Ohms 

Nominal  Input:  .5  Volt  dc 

Transfer  Function:  E^  = 5 E^  Volts 

Frequency  Response:  250  Hz 

Input  Resistance:  10K  minimum 

Accuracy:  • +3% 


REVISIONS 

SYM 

DESCRIPTION 

| OATE 

APPROVED 

AIM-4F  SPECIAL  MEASUREMENT  LIST  (Revised) 
(Continued ) 


Channel  25  - RF  Channel  Select 
Test  Point: 

Source  Resistance: 

Nominal  Input: 

Transfer  Function: 

Frequency  Response: 

Input  Resistance: 

Accuracy: 

Special  Requirements: 


J741-S 
1 Meg 

-60  to  -85  Volts,  dc 
Eq  - .20  (E1  + 85)  Volts 

30  Hz 

10  Megs  (minimum) 

+ 356 

i Meg  source  resistance  to  be 
included  in  transfer  function; 
accuracy  requirement  applies  to 
internal  telemetry  unit  circuits 
only.  See  Note  7- 


AP<>*OVCD 
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AIM-4F  SPECIAL  MEASUREMENT  LIST  (Revised) 
(Continued ) 


Channel  26  - AFC  Dither 

Test  Point: 

Source  Resistance: 
Nominal  Input: 

Transfer  Function: 
Frequency  Response: 
Input  Resistance: 
Accuracy: 

Special  Requirements: 


J741-S 
1 Meg 

2.5  V (system  untuned) 

700  mv  rms  (system  tuned) 

Eo  = -5  E1  + 2.5  Volts 
250  Hz 
10  Megs 

•+  3* 

1.  Dither  frequency  is  75  Hz. 

2.  Input  has  -90V  maximum  dc 
level 


3.  Include  voltage  division  by 
feedthrough  capacitor  and 
loading  effect  of  channel  25 
in  transfer  function.  See 
Note  7. 


All  Pulse  Channels 

For  each  pulse  channel,  provide  sufficient  noise  suppression  and 
crosstalk  suppression  to  keep  noise  and  crosstalk  to  a level  less 
than  fifty  (50)  percent  of  the  pulse  threshold  level  measured  at 
the  input  point  of  the  first  pulse  sensing  circuit  (Comparator ) . 


REVISIONS 


DESCRIPTION 


DATE  APPROVED 


AIM-4F  SPECIAL  MEASUREMENT  LIST  (Revised) 


Notes : 


1.  All  pulse  width  values  are  referenced  to  fifty-percent  pulse 
amplitude,  unless  otherwise  stated. 

2.  "Source  Resistance"  specifies  the  output  resistance  of  the 
missile  circuitry  associated  with  the  test  point. 

3.  "Input  Resistance"  specifies  the  minimum  allowable  input  resis- 
tance of  the  signal  conditioner  circuitry. 

4.  "(T^  - T^)"  is  positive  if  T-^  occurs  before  T^,  and  negative  if 


T^  occurs  before  T-^. 


T^  is  Tg,  T^ , or  T^ . 


Units  of  time  dif- 


ference are  in  microseconds. 


5.  "Nominal  Input"  is  nominal  input  voltage  to  the  signal  conditioner. 

6.  The  total  input  capacitance  on  the  test  point  of  signal  conditioner 
circuitry  of  all  channels  shall  not  exceed  100  pf. 

7.  Eauivalent  circuit  of  Test  Point  J741-S: 


Rs  J741-S 


C*  ~ 


Feedthrough  capacitor  in  TM  unit. 


8.  Eo  is  signal  conditioner  output  voltage.  E^  is  signal  conditioner 
input  voltage,  except  where  otherwise  stated. 


size  I otuMriwa  no 
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AIM-40  SPECIAL  MEASUREMENT  LIST  (Reviced) 


Channel  20  - Trigger  Loot 


Test  Points: 


J2610  - E,  D 


Conditioner  to  consist  of  resistor  network  energized  by  internal 
telemetry  +28  volte  and  a differential  amplifier.  From  +28  volts 
to  ground,  attach  the  following  series  combination:  250K,  50K, 
200K,  and  100K.  Test  points  indicated  above  to  be  connected  across 
the  200K  resistor,  monitor  voltage  across  the  50K  resistor  with  a 
differential  amplifier.  Voltage  transfer  function  of  differential 
amplifier  to  be  1:1.  Frequency  response  to  be  2^0  Hz.  See  note  1. 
Input  resistance  to  be  1 Meg  ohm  in  each  leg. 


Channel  21  - Roll  Dampint 


Test  Point: 


P2301  - A,  C 


Source  Resistance: 


Transfer  Function: 


EQ  - .250  (Ep  - E.)  + 2.5  volts 


Input/Output  Range: 


For  E^  =•  OV,  E. 
O * A 


-9.5V 


For  Eq  = 5V,  Ea  = -9-5V 


*B  " *5V 


Frequency  Response: 
Minimum  Input  Resistance : 
Accuracy: 


100  Hz 


1 Meg 


Note:  Input  voltages  and  Eg  can  have  -150V  transients  during 

turn-on . 


A000223 
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REVISIONS 


DESCRIPTION 


APPROVED 


AIM-4G  SPECIAL  MEASUREMENT  LIST  (Revised) 
(Continued) 


Channel  22  - Antenna  Gyro  Power 


Test  Points: 


Source  Resistance: 
Transfer  Function: 
Input/Output  Range: 


Frequency  Response: 
Input  Resistance: 
Accuracy 
Special  Note: 


Channel  23  - Antenna  Speed 


Test  Point: 


Source  Resistance: 
Transfer  Function: 
Input  Pulse: 
Frequency  Response: 
Input  Resistance: 
Accuracy: 

Special  Note: 


J2102-12,  14 
100  Ohms 

Eq=  .05  E^  (rms) 

For  Eq  = ov>  Ep  = 0 v(rms)  @ 400  Hz 
For  Eq  = 5V,  E1  = 100  V(rms)  <g  400  Hz 

40  Hz 
1 Meg 

+ 3% 

Double-ended  measurement;  i.e.,  is 
voltage  difference  between  test  point 
J2102-12  and  test  point  J2102-14. 


J301-C 
100  Ohms 

Classified  CONFIDENTIAL 

3V,  200  us  (Sense  at  2 + 0.2  volt  level) 

10  Hz 

50K  (minimum) 

+ 3 % 

Value  and  accuracy  of  EQ  to  be  independent 
of  variations  in  input  pulse  width. and 
pulse  amplitude. 
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A1M-4G  SPECIAL  MEASUREMENT  LIST  (Revised) 
(Continued) 


Channel  24  - Pitch  Damping 

Test  Points: 

Source  Resistance: 

Transfer  Function: 
Input/Output  Limits: 


Frequency  Response: 
Input  Resistance: 
Accuracy: 

Special  Note: 


P2301-F,  D 
51K 

E0  * .5  (Ea  - Eg)  +2.5  volts 
For  Eq  - OV,  EA  = VQ  -2.5V 

Er  - VG  +2.5V 


For  Eq  « 5V,  Ea  = VD  +2.5V 


eb  - vo  -2.5V 


where : 


V ,2£'  -80  volts 

o 


100  Hz 
1 Meg 

+3# 


E.  is  voltage  at  P2301-F 

A 

Er  is  voltage  at  P2301-D 


mu 

MW MN  MO 

• t # 

A 

A000223  ■'  . 
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AIM-^G  SPECIAL  MEASUREMENT  LIST  (Revised) 
(Continued ) 


[ DATE  | AfPWOVtD 


Channel  25  - Yaw  Damping 


Test  Points: 

Source  Resistance: 
Transfer  Function: 
Input/Output  Limits: 


Frequency  Response: 
Input  Resistance: 
Accuracy: 

Special  Note: 


P2301-K, 

H 

51K 

Eo  * *5 

(ea 

* eb) 

+2. 

.5  ' 

volts 

For  E„  = 
o 

ov. 

It 

w5 

Vo 

-2 

.5V 

eb  = 

Vo 

+2 

.5V 

For  E„  = 
o 

5V, 

EA  - 

Vo 

+2 

• 5V 

eb  = 

Vo 

-2 

• 5V 

where : 

VQ  ^ -80  volts 


100  Hz 
1 Meg 
+ 3# 

Ea  is  voltage  at  P2301-K 
En  is  voltage  at  P2301-H 

D 
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AIM-4G  SPECIAL  MEASUREMENT  LIST  (Revised) 
(Continued ) 


Channel  26  - Carrier  Signal 

Test  Point: 

Source  Resistance: 

Transfer  Function: 

Input/Output  Limits: 


Frequency  Response: 
Input  Resistance: 
Accuracy : 

Special  Requirements: 


J401-N 

3-^3K 


Eo 

= 2.5 

Ei  (rms) 

Volts  Sine  Wave 

For 

E0  = 

OV,  Ej  = 

^ ^rms 

Eo  = 

5V,  Ei  = 

2 vrms 

-250  Hz 

1 Meg  (minimum) 

± 3% 

Test  point  is  capacitor  coupled  with 
.001  uf  (see  Note  2).  Telemetry 
load  capacitance  for  this  channel 
shall  be  less  than  50  pf  to  minimize 
its  effect  on  the  transfer  function. 
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DESCRIPTION 


AIM-40  SPECIAL  MEASUREMENT  LIST  (Revised) 


Notes : 


DATE  APPROVEO 


1.  The  Channel  20  resistor  network  is  as  follows; 


+28  Volts 


250K 


Differential 

Amplifier 


J2610-E 


J2610-D 


100K 


Equivalent  circuit: 


0.001  uf  J401-N 

1 I > >“ 


C*  Telemetry  capacitive  load 


SIZE  I DftNWINO  NO 


To  Signal 
Conditioner 


A000223 


REVISIONS 


DESCRIPTION 


DATE  APPROVED 


AIM-40,  SPECIAL  MEASUREMENT  LIST  (Revised) 

Notes : (continued) 

3.  All  pulse  width  values  are  referenced  to  fifty-percent  pulse 
amplitude,  unless  otherwise  stated. 

4.  "Source  Resistance"  specifies  the  output  resistance  of  the 
missile  circuitry  associated  with  the  test  point. 

5.  "Input  Resistance"  specifies  the  minimum  allowable  input  resis- 
tance of  the  signal  conditioner  circuitry. 

6.  "Nominal  Input"  is  nominal  input  voltage  to  the  signal  conditioner. 

7.  Eo  is  signal  conditioner  output  voltage.  E^  is  signal  conditioner 
input  voltage,  except  where  otherwise  stated. 


SIZE  iDftAWING  NO 
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APPENDIX  B 

COMMERCIAL  EQUIPMENT  SPECIFICATION  SHEETS 


VHF  FM  TRANSMITTER 
T-1202  Series 


Vector  an  AYDIN  COMPANY 


■ 2 Watts  Minimum  Power 

■ High  Efficiency 

■ Meets  I RIG  106-71 

■ Minimum  Size  and  Weight 


% actual  size 

The  Vector  T-1202  Series  is  an  all-transistorized,  crystal-stabilized,  true  FM  telemetry  transmitter 
capable  of  transmitting  the  intelligence  from  either  analog  or  digital  telemetry  multiplex  systems. 
The  transmitter  is  designed  for  extremely  reliable  operation  under  the  stringent  environmental 
conditions  encountered  by  manned  aircraft,  guided  missiles,  satellites,  and  space  vehicles. 

The  transmitter  is  contained  in  a sealed  aluminum  case.  Special  circuits  in  the  transmitter  provide 
protection  against  damage  when  operating  into  a shorted  or  open  load;  and  protection  against 
damage  resulting  from  reversal  of  the  operating  power  leads.  The  T-1202  contains  a power  line 
regulator  assuring  uniform  performance  over  the  entire  input  voltage  range  and  compliance  to 
power  line  conducted  susceptibility  and  interference  requirements.  B+  and  modulation  are  isolated 
from  chassis  ground. 


ELECTRICAL  SPECIFICATIONS 

POWER  OUTPUT:  4 watts  nominal  at  25°C, 
2 watts  minimum  over  environment. 

OUTPUT  IMPEDANCE:  50  ohms. 

FREQUENCY  RANGE:  215  to  260  MHz. 

OUTPUT  FREQUENCY  STABILITY:  IRIG 
106-71  (±0.003%,  including  drift  due  to  en- 
vironment available  on  special  order.) 

CARRIER  DEVIATION:  ±125  kHz  nominal. 

TYPE  OF  MODULATION:  True  FM. 

INPUT  IMPEDANCE:  50  ohms  to  100  kil 
ohms,  shunted  by  25  pF  maximum.  (20  kil- 
ohm  min  std.) 

MODULATION  SENSITIVITY:  0.5  volt  rms 
It  10%)  for  125  kHz  deviation. 


FREQUENCY  RESPONSE:  100  Hz  to  125 
kHz  ±1.5  dB  (dc  coupling  and  response  to  1 
MHz  available). 

MODULATION  DISTORTION:  Less  than  2% 
for  100  kHz  deviation  at  10  kHz  modulating 
frequency. 

LINEARITY:  ±1%  of  best  straight  line  for  125 
kHz  deviation  measured  at  10  kHz  modulating 
frequency. 

HARMONIC  AND  SPURIOUS  OUTPUTS:  In 

accordance  with  I R I G - 1 06  71 

NOISE:  Less  than  1 kHz  p-p  equivalent  noise 
deviation  when  tested  under  vibration. 

POWER  REQUIREMENT:  450  mA  maximum 
over  the  specified  supply  voltage  and  environ- 
mental range. 

INPUT  VOLTAGE:  28  ±4  Vdc. 
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T 1202  Series 


ENVIRONMENTAL  SPECIFICATIONS  MECHANICAL  SPECIFICATIONS 

TEMPERATURE:  -20°C  to  +8(fC  (wider  SIZE:  See  outline  drawing 
temperature  range  available  on  special  order). 

HUMIDITY:  90%  relative  humidity.  WEIGHT:  15  ounces. 

ALTITUDE:  Sea  level  to  vacuum.  Tested  to 
250,000  feet. 

VIBRATION:  0.4  inch  double  amplitude,  5 to 
50  cps;  20  g from  50  cps  to  2000  cps  in  each  of 
three  major  axes. 

SHOCK:  100  g for  11  milliseconds  in  any 
plane.  CONNECTORS:  Power  connector,  Bendix 

PT1H-8-4P.  RF  output,  TNC  7/16-28THD. 
ACCELERATION:  100  g in  any  plane.  Other  connectors  available. 


MOUNTING:  Clearance  holes  for  four  No. 
6-32  mounting  screws  on  2.2  inch  by  3.2  inch 
centers.  Available  with  adaptive  mounting  plate 
for  interchangeability  with  prior  models. 


ORDERING  INFORMATION 

When  ordering  specify  Vector  model  number  T- 1 202,  part  number  27064003,  and  exact  operating 
frequency  in  megahertz.  For  special  applications  or  additional  information,  contact  Vector  or  the 
nearest  sales  representative. 
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UHF  TELEMETRY  TRANSMITTER 

T-102S/L  Series 


Vector  an  AYDIN  COMPANY 


■ 2 Watts  Minimum  Power 

■ L-  and  S-Band  Models 

■ Minimum  Size  and  Weight 

■ Meets  Latest  I RIG  Specifications 
for  Stability  and  EMI 

/ ■ Wideband  Response  DC  to  1 MHz 

■ Internal  Output  Circulator 

■ Internal  Power  Line  Regulator 

~ V*  actual  size 

The  Vector  T-102  Series  UHF  Transmitters  are  designed  for  operation  in  aerospace  environments 
where  size,  weight  and  power  efficiency  are  critical. 

These  transmitters  incorporate  the  most  advanced  component  technologies.  Extensive  utilization  is 
made  of  recently  developed  integrated  circuits  to  enhance  overall  unit  performance.  Sophisticated 
circuit  techniques  based  on  many  years  of  experience  in  RF  circuit  design  are  employed  providing 
exceptional  performance  specifications.  The  T-102  series  transmitters  offer  superior  modulation 
characteristics:  i.e.,  frequency  response  from  DC  to  1 MHz,  deviation  sensitivity  of  ± 750  kHz/volt 
rms  and  low  harmonic  distortion.  An  output  circulator  internal  to  the  unit  allows  operation  into 
any  load  impedance  including  short  and  open  circuits.  The  T-102  contains  a power  line  regulator 
assuring  uniform  performance  over  the  entire  allowable  input  voltage  range  and  compliance  to 
power  line  conducted  susceptibility  and  interference  requirements. 

The  standard  T-102  transmitter  specifications  meet  the  requirements  of  the  majorit , of  telemetry 
applications.  Numerous  modification  can  be  accommodated  and  additional  features  incorporated 
to  meet  specific  customer  requirements. 

ELECTRICAL  SPECIFICATIONS 

T-102  performance  specifications  are  in 
accordance  with  the  latest  requirements  of  the 
telemetry  ranges  as  well  as  all  applicable  I RIG 
standards. 

OUTPUT  CHARACTERISTICS 

RF  POWER  OUTPUT:  2 watts  minimum  into 
50  ohm  load  with  VSWR  up  to  1.5:1. 

RF  LOAD:  Stable  operation  into  any  load 
impedance.  Output  circulator  allows 
continuous  operation  into  open  or  short  circuit. 

OUTPUT  FREQUENCY:  Crystal  controlled 
center  frequency  for  S band  (between 
2200-2300  MHz)  and  for  L-band  (between 
1435  1540  MHz). 

OUTPUT  FREQUENCY  STABILITY: 

i 0.003%  of  specified,  including  setting  toler 
ance  and  drift  due  to  environment. 


HARMONIC  AND  SPURIOUS  OUTPUTS:  In 

accordance  with  I RIG  106-66. 

MODULATION  CHARACTERISTICS 

MODULATION  TYPE:  FM  (PM  available). 

INPUT  IMPEDANCE:  50  ohms  to  lOOkilohm. 

DEVIATION  SENSITIVITY:  T 102/S,  up  to 
± 750  kHz/volt  rms.  T 102/L,  up  to  ± 500 
kHz/volt  rms. 

FREQUENCY  RESPONSE:  DC  to  1 MHz 

± i.o da. 

DEVIATION  CAPABILITY:  T 102/S,  ±900 
kHz  maximum.  T-102/ L,  t 500  kHz  maximum. 

LINEARITY:  1.0%  maximum,  best  straight 
line  for;  T-102/S,  ± 750  kHz  deviation; 

T-102/L,  ± 500  kHz  deviation. 
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TOTAL  HARMONIC  DISTORTION:  1.0%  ENVIRONMENTAL 


maximum  for;  T 102/S,  ± 500  kHz  deviation, 
T-I02/L.  i 330  kHz  deviation. 

POWER  SUPPLY  CHARACTERISTICS 

INPUT  VOLTAGE:  28  t 4 volts.  (29  * 4 volts 
with  optional  reverse  polarity  protection). 

INPUT  CURRENT:  1.0  amp  maximum. 

MECHANICAL  SPECIFICATIONS 

SIZE:  3.5"  x 2.5"  x 1.5"  excluding  con- 
nectors. 

MOUNTING:  6 32  screw  on  4 corners,  options 
available. 

WEIGHT:  16  oz.  maximum. 


SPECIFICATIONS 

All  performance  specifications  will  be  met 
under  the  following  conditions. 

BASEPLATE  TEMPERATURE:  -25°  to 
+85°C. 

VIBRATION:  Sinusoidal  at  20g  from  20  to 
2000  cps  in  each  axis. 

SHOCK:  1/2  sine  at  50g  for  11  milliseconds  in 
each  axis. 

ACCELERATION:  lOOg,  each  axis. 

ALTITUDE:  Unlimited. 

CONNECTORS:  Modulation  and  Supply. 
Bendix  PT02H-8  4P;  RF  output,  TNC  female. 


QUALITY  CONTROL  AND  PRODUCT  ASSURANCE 


The  Vector  T 102  Series  transmitter  is  manu 
factored  under  strict  Quality  Control  proce- 
dures in  accordance  with  the  requirements  of 
MIL  Q 9859A.  Additionally,  all  semiconductors 
and  integrated  circuits  used  in  the  T 102  are 
subjected  to  intensive  component  precondi 
boning  procedures.  Each  assembled  unit  is  fully 
tested  to  a comprehensive  Acceptance  Test 
procedure  which  includes  full  performance 


testing  at  the  thermal  extremes. 

Vector  has  par  ticipated  in  numerous  "hi  rel" 
aerospace  programs  which  have  required 
exhaustive  component  screening,  precondi 
tioning  and  selection  procedures.  These  "hi  rel" 
procedures  or  specific  customer  generated 
requirements  can  be  invoked  in  the  manu- 
facture of  the  T 102  series  transmitters  if 
necessary . 


ORDERING  INFORMATION 


When  ordering  specify  model  number  (T-  102/S  for  S band,  T-102/L  tor  L band)  and  exact 
operating  frequency  in  megahertz.  For  special  applications  or  additional  information,  contact 
Vector  or  the  nearest  sales  representative.  
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AIRBORNE  COMMUTATOR 
CSV-100  Series 


Vector  an  AYDIN  COMPANY 


■ PAM,  PDM,  RZ,  NRZ 

■ Expandable  Channel  Capacity 

■ Solid  State  Reliability 

■ Rates  to  100,000  Hz 

■ Fully  Potted,  Ruggedized,  Flight  Qualified 


Vector  CSV  100  series  airborne  solid  state  commutators  are  versatile,  rugged  units  designed  to  pro 
vide  an  accurate,  stable  telemetry  pulse  tram  in  standard  IRIG  or  special  formats.  Modular  design 
flexibility  permits  PAM  or  PDM  outputs,  RZ  or  NRZ.  The  flexible  MOSFET  design  offers  a wide 
variety  of  channel  quantity  and  rate  combinations  with  or  without  internal  power  ground  isolation 

Vector  commutators  may  be  ordered  in  standard  or  special  configurations  to  meet  ordnance, 
missile,  or  satellite  telemetry  applications,  and  special  ordnance  design  techniques  permit  shock 
protection  up  to  43,000  Gs.  Small  sire,  light  weight,  expandable  channel  capacity,  and 
flight-qualified  solid  state  circuitiy  make  Vector  electonic  commutators  ideal  for  aerospace 
telemetry  programs. 


PAM/PDM  SPECIFICATIONS 

PAM  CHARACTERISTICS 
OFFSET:  +5  millivolts  maximum  (common 
to  all  channels). 

SCATTER:  ±1  millivolt  maximum  (channel 
to  channel  variation) 

CROSSTALK:  *0.1%  including  the  case  with 
over  voltage  on  adjacent  channels. 

LINEARITY:  Less  than  0 05%  deviation 
from  best  straight  line. 

GAIN:  0.9975  10  0025. 

OUTPUT  FORMAT:  Standard  NRZ  (100% 
duty  cycle)  and  RZ  (50%  duty  cycle) 
formats  per  telemetry  standard  IRIG  106-66 
In  the  RZ  format  a negative  pedestal  equal  to 
25%  of  deviation  range  for  one-half  the 
duration  of  each  channel  time  slot  is  pro 


vided  The  master  pulse  has  an  amplitude 
equal  to  the  full  scale  signal  output  and  a 
duration  of  1.5  T (Where  T = channel 
period.)  The  stability  of  the  pedestal  and 
master  pulse  levels  is  10.2%. 

OUTPUT  LIMITING:  Provisions  are  made 
such  that  outputs  corresponding  to  channels 
where  overvoltages  exist  are  limited  as 
specified  in  the  table: 


Positive 

A maximum  of 

Overvoltage 

1 0 volt  above 

full  scale 

Negative 

Between  zero  arxl 

Overvoltage 

negative  pmlestal 

level 

Vector  an  AYDIN  COMPANY  / P.O.  Box  328,  Newtown,  Pa.  18940 

Mam  Offices  S Plant  Newtown  Industrial  Commons,  Newtown.  Pa 


VflCtor  in  AYOIN  COMPANY 


POM  CHARACTERISTICS 

PDM  FORMAT:  Standard-PDM  pulsetrain  is 
in  accordance  with  telemetry  standard  I RIG 
106  66.  An  i ...ernal  frame  synchronization 
consisting  of  a pulse  gap  equal  to  two 
channel  periods  in  duration  is  provided. 
Simultaneous  PAM  and  PDM  outputs,  each 
brought  out  on  a separate  connector  pin,  can 
be  provided. 

PDM  PULSE  WIDTH:  Zero  and  full  scale 
PDM  pulse  widths  are  factory  adjusted 
within  the  limits  of  the  following  table.  If 
required,  the  zero  and  full  scale  pulse  width 
adjustment  potentiometers  can  be  made 
accessible  permitting  external  adjustment 
within  the  ranges  indicated  in  the  table 


Channel  l: 

112  5 

ate  PPS 

900 

Zero  Level  (microseconds) 

720  +?00 

go  'go 

Full  Scale  Level 

(microseconds) 

5600  '400 

700  '50 

OUTPUT  RISE  AND  FALL  TIME:  Two  (2) 

microseconds  maximum,  as  measured  be 
tween  5%  and  95%  points. 

PDM  LINEARITY:  Deviation  from  best 
straight  line  will  not  exceed  +0.1%  of  the 
dynamic  range 

PDM  PULSE  WIDTH  STABILITY:  i1% 

maximum  of  the  dynamic  range  over  the 
temperature  range. 

PDM  JITTER:  Less  than  +0.1%  of  the 
dynamic  range. 


PDM  112.5 
Samples/Second 

PDM  900 
Samples 'Second 

Positive 

Overvoltage 

A maximum  of 

960  microseconds 
added  to  full  scale 

A maximum  of 

120  microseconds 
added  to  full  scale 

Negative 
Overvolt  aae 

400  microseconds 
minimum  duration 

Minimum  50 
microseconds 
duration 

ELECTRICAL  SPECIFICATIONS 

(All  specifications  are  subject  to  verification  at 
time  of  order.) 

NUMBER  OF  CHANNELS:  30,  45,  60  and  90 

channels  per  pole  are  standard.  Any  number  of 
channels  specified  by  customer  can  be  provided 
as  an  option.  Programming,  if  required,  is 
accomplished  by  jumper  connections  on  an 
external  connector. 

NUMBER  OF  POLES'.  Standard  One  or  two 
poles. 


SAMPLING  RATE  CHARACTERISTICS 
CHANNEL  RATE:  Standard  IRIG  rates  of 
112.5  and  990  pps.  Optional  Any  channel 
rate  specified  by  customer  up  to  I00K  pps 

FRAME  RATE: 


Frame  rate 


Channel  rate 


Number  of  channels  frame  pole 


PDM  PULSE  AMPLITUDE:  Standard  PDM 
output  pulse  amplitude  is  +5  *0  5 Vdc.  If 
required,  an  externally  accessible  poten 
tiometer  can  be  provided  permitting  external 
pulse  amplitude  control  between  *1.0  and 
+6.0  Vdc. 


SAMPLING  RATE  STABILITY:  *2%  over 
the  specified  temperature  range 
Provision  for  disconnecting  the  internal  clock 
and  advancing  with  an  external  clock  can  be 
provided 


OUTPUT  LIMITING:  Provisions  are  made 
such  that  outputs  corresponding  to  channels 
where  overvoltages  exist  are  limited  as 
specified  in  the  table 


INPUT  CHARACTERISTICS 
INPUT  SIGNAL  VOLTAGE  RANGE;  Stan 
dard  0 to  <5Vdc  Optional  Any  5 volt  span 
in  the  5Vdc  to  +5Vdc  range 


CSV  100  Strips 


INPUT IMPFDANGF 


1 Hiring  SflOTpling 
Chaniurl  On 

Pin mg  Non  Sampling 
Channel  v Wf 

Pi  imat\ 
Power  Off 

!>  mi»gohins 
minimum 

1 0 megohms 
minimum 

10  megohms 

minimum 

BACKCURREN1  1 0 b nee inaiopeio  maxi 
mum  during  sampling  U)2  microampeie 
maximum  during  non  sampling  over  II"'  ter" 
pot  at  in  (>  tango 

OVERVOLTAGE,  r lb  to  l!>  Vdc  with  tto 
ottoi  t on  accuracy  ot  otlu’i  channels  and  no 
pounanont  damago 

OUTPUT  CHAR  AC  1 I RISTICS 

OUTPUT  IMPEDANCE  Standard  1000 
ohms  maximum  loi  PAM  and  PPM  outputs 
Eowei  output  impedance's  optional 

SHORT  CIRCUIT  PROTECTION  No  pis 
manent  damago  will  irsiilt  when  the  PAM  oi 
PPM  output  is  shot  ted  to  giound 

POWER  REQUIREMENTS 
VOLTAGE:  r 20  < dVdt 

DRAIN  I it t y (bOI  milli. impel  os  typical 
I surf  dtaiii  depends  on  numhoi  ol  channels 
and  options  specified 

REVERSE  VOLTAGI  PROTECTION  No 

pet  manent  damago  will  losult  when  the 
polantvol  the  input  poivoi  is  revet sed 

POWER  l INF  NOISI  Maximum  noise  ir 
dticed  aeioss  a I 0 ohm  lesistot  in  seiios  with 
the  input  txiwoi  lino  will  l«'  .III  millivolts 
peak 

GROUND  CONNECTIONS  Signal  giound 
and  20  voll  powoi  i etui n aie  t onmion  unless 
other  wist'  speeitiod  Chassis  giound  is  Sxo 
lated  aixl  hiought  out  on  a set  tar  ate  eon 
nector  pm 

AUXUIARY  SYNC  I’Ul  SI  a pulse  horn 
an  internal  high  impedance  source  is  gen 
'tated  eat  h hamo  and  is  hiought  out  thiouyh 


a conniH'toi  pin  loi  synvhionmng  external 
hooch  tost  and  oi  auxiliary  ixjuipment 

ENVIRONMENTAL  SPECIFICATIONS 

TEMPERATURC  Operating  25  ' C to 

i US'  x'  Slot  age  OtV’C  to  H2b'-C  All  units 
tostixl  to  actual  opoiating  tamper  atm  e lango 
spociliod  hy  customer  Optional  operating 
bb"C  to  i 1 IOC 

TEMPLRATURI  SHOCK  No  lesti  ictums 
REIATIVI  HUMIDITY-  lo  !>!i’\.  telatrve 
huinidity 

Ai  1 1I  UDI  l Inlimited 

SHOCK  lOOG'sfoi  II  ' I millisecond  dui a 
tion.  any  axis 

VIBRATION  It'  lo  2000  It;  at  ."a  G's  peak 
any  axis 

ACCtllRATION  10tl  G's  sttxidy  state  any 
axis 

RADIO  INI  I It  I I III  NCf  Mil  I 20000 
STORAGI  llil  li  yoais 

MECHANICAL  SPECIFICATIONS 

MOPNl  ING  Pei  outline  di awing 

SI/I  Pei  outline  diawing  Note  that  the 
depth  vain"  accouting  to  numhei  ot  channels 
and  output  loi  mats  specified 

WEIGH1  I iiim  00  tv'  IS  0 ounces  depend 
mg  mi  numhei  ol  channels  anil  output 
tvii  mats  s|iecitievl 

CONNt  C I ORS  Hetmeticallv  seated.  2b  pm. 
t'annnn  sei  iv's  DRM  vxmnectois  with  sciew 
luck  pt nvisions  aie  used  on  units  with  up  lo 

00  channels  total  I ni  units  wilts  gieatcr  than 
til)  channels  Cannon  double  density  !>2  pin 
sci  ics  2DH  vxmnectois  aie  usixt  Units  with 
hei  metn  ally  sealixl  hi' pm  s«x  les  DDH  exm 
nectv"  s v an  tve  provided  as  an  upturn  with  a 
insulting  mcn-ase  ot  0 'l.ttl  inch  mvhmtHtsion 

1 and  a 0 V-\  inch  mcieese  in  vlmrensmn  W 


x M i;. 


0 

p 

r > 

75 

1 

P 

1 

0 

0 

I , u 

19*|  U X 


No. 

PolM 

No. 

Channels 

Dim  X 

Connector 

Pos. 

Connector 

Typa 

30 

1875 

A.B 

Cannon 

DHH25P 

45 

2 160 

A.B 

Cannon 

DBH25P 

1 

60 

2 455 

a.b.c 

Cannon 

OBH25P 

90 

2.730 

A.B 

Cannon 

2DB52P 

30 

2.160 

A.B 

Cannon 

DBH25P 

4b 

2 445 

A.B 

Cannon 

2DB52P 

2 

60 

3.015 

a.b.c 

Cannon 

2DB52P 

90 

3.585 

• A.B.C.O 

Cannon 

20B52P 

For  POM  add  350''  Co  the  X dimension  for  1 pole 
units.  Add  700"  when  hoth  poles  have  POM  outputs 

Note.  Asterisk  (•)  denotes  W and  L dimensions  are 
both  2.750  inches  tor  this  configuration  The 
fourth  connector.  D is  not  shown 


ORDERING  INFORMATION 


Any  CSV  100  series  commutator/multicoder  can  be  ordered  using  the  following  ordering  format 
For  example,  a 45  channel,  1 pole,  100%  duty  cycle  (no  pedestal)  PAM  commutator  with  a frame 
rate  of  20  frames  per  second  (channel  rate  900  pulses  per  second)  is  specified  CSV  100  45  1 900 
PAM  NRZ. 


Any  unit  with  non-standard  number  of  channels,  number  of  poles,  or  channel  rate  can  be  ordered 
using  the  same  format  with  specific  numbers  filled  in  When  other  special  requirements,  such  as, 
isolated  signal  ground  and  power  return,  externally  accessible  PDM  adjustments,  special  packaging, 
etc.  exist,  they  should  be  indicated  in  narrative  form 


series 


SERIES  X X X X 


NUMBER  OF 
CHANNt  LS/POLE 

J_ 

NUMBER 

OF 

POLES 

CM ANNE  L 
MAI  E 
(PPS) 

FORMAT 
1 

30 

J_ 

1 

PAM  RZ 

45 

1 

900 

PAM  NMZ 

60 

90 

2 

112  6 

PDM 

PAM  NRZ  A 
PDM 

PAM  RZ  A 
PDM 
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Gulton 


SC  BUTTON  CELL 
NICKEL  CADMIUM  BATTERIES 


Typos  VO.180SC,  VO.250SC  & VO.500SC 


The  new  SC  button  cells  fiom  Gulton  are 
unique.  . .they  do  not  require  restriction  or 
expansion  constraint.  The  mechanically 
stronger  cases  and  covers  also  eliminate 
the  need  for  supporting  structures  when 
the  cells  are  assembled  into  batteries.  The 
cells  are  stacked  in  heat  activated  plastic 
tubing  for  insulation.  This  improved  con- 
struction lesults  in  smaller,  lighter  weight 
button  cell  batteries. 


TYPICAl  CELL  DISCHARGE  CURVES 


TYPICAL  CHARGING  CIRCUITS 
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TYPICAL  SC  BUTTON  CELL  BATTERY  SPECIFICATIONS 


(Available  in  any  desired  voltage  on  request) 


BATTERY 

TYPE 

PART  NO. 

CATALOG 

NO. 

NOMINAL 

VOLTAGE 

"L" 

DIMENSION 
(inches) 
t .015 

APPROX. 

WEIGHT 

(ounces) 

Cl  1452-2 

2VO.180SC 

2.4 

.659 

.90 

Cl  1452-3 

3VO.180SC 

3.6 

.951 

1 .36 

Cl  1452-4 

4VO.180SC 

4.8 

1 .243 

1 .82 

VO.180SC 

Cl  1452-5 

5VO.180SC 

6.0 

1 .535 

2.27 

) 80  MAH  Copacity 

Cl  1452-6 

6VO.180SC 

7.2 

1 .827 

2.73 

Dia.  1 ,062v  .010 

Cl  1452-7 

7VO.180SC 

8.4 

2.119 

3.18 

Cl  1452-8 

8VO.180SC 

9.6 

2.41 1 

3.64 

Cl  1452-9 

9VO.  I80SC 

10.8 

2.703 

4.10 

Cl  1452-10 

I0VO.180SC 

12.0 

2.995 

4.55 

Cl  1459-2 

2VO.250SC 

2.4 

.485 

1 .34 

Cl  1459-3 

3VO.250SC 

3.6 

.690 

2.17 

Cl  1459-4 

4VO.250SC 

4.8 

.895 

2.68 

VO.250SC 

Cl  1459-5 

5VO.250SC 

6.0 

1 .100 

3.35 

250  MAH  Capacity 

Cl  1459-6 

6VO.250SC 

7.2 

1 .305 

4.02 

Dia.  1 .430t  .010 

Cl  1459-7 

7VO.250SC 

8,4 

1 .510 

4.69 

Cl  1459-8 

8VO.250SC 

9.6 

1 .715 

5.36 

Cl  1459-9 

9VO.250SC 

10.8 

1 .920 

6.03 

Cl  1459-10 

10V0.250SC 

12.0 

2.125 

6.74 

Cl  1620-2 

2V0.500SC 

2.4 

.835 

1 .83 

Cl  1620-3 

3V0.500SC 

3.6 

1 .215 

2.76 

Cl  1620-4 

4V0.500SC 

4.8 

1 .595 

3.68 

VO.500SC 

Cl  1620-5 

5V0.500SC 

6.0 

1 .975 

4.60 

500  MAH  Capacity 

Cl  1620-6 

6V0.500SC 

7.2 

2.355 

5.52 

Dia.  1 ,430t  .010 

Cl  1620-7 

7V0.500SC 

8.4 

2.735 

6.45 

Cl  1620-8 

8V0.500SC 

9.6 

3.115 

7.37 

Cl  1620-9 

9V0.500SC 

10.8 

3.495 

8.29 

C)  1620-10 

10V0.500SC 

12.0 

3.875 

9.22 

SC  CELL  SPECIFICATIONS 


ELECTRICAL 

VO . 1 80SC 

VO.250SC 

VO.500SC 

Capacity  (1  Hour  rate): 

1 80  mah 

230  mah 

500  mah 

*ChargingCurrenf  (lc): 

9- J 8 ma 

1 2-25  ma 

25-40  ma 

Trickle  Charge  Rote: 

4-6  ma 

5-8  ma 

7-12  ma 

Cell  Voltage  During  Charge: 

1 ,4V 

1 ,4V 

1 ,4V 

Maximum  Peak  Discharge  Current: 

3A 

5A 

7.5A 

MECHANICAL 

Diameter: 

.982 

I .360 

1 .360 

Thickness: 

.287 

.200 

.374 

Weight: 

. 40  ounce 

.59  ounce 

1 .02  ounce 
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Battery  Division 
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This  procedure  details  the  quality  testing  for  the  ARINC  FMT-G67 
Telemetry  Equipment. 
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QUALITY  TEST  PROCEDURE  FOR  FMT-GG7 
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APPLICABLE  DOCUMENTS 
MILITARY 

a.  MIL-STD-810B 
STANDARDS 

a.  I RIG  10G-71 

b.  Vector  Quality  Assurance  and  Reliability  Manual  (QARM) 

c.  Vector  Comcheck  845  Manual  M-1750. 

TEST  EQUIPMENT 

CALIBRATION 

All  mechanical  and  electrical  inspection  and  test  equipment  shall  be 
operating  satisfactorily  and  be  within  the  calibration  clue  date  spec- 
ified on  each  piece  of  equipment. 

EQUIPMENT  LIST 

The  equipment  listed  herein  or  its  equivalent  is  required  to  perform 
this  test. 


ITEM 


A 

B 

C 

D 

E 

F 

G 

II 

I 

J 

K 

L 

M 

N 

O 


NOMENCLATURE 


MANUFACTURER 


MODEL  NO. 


Fluke  Diff.  VM 

Fluke 

883A 

Electronic  Counter 

II  ewl  ett /Packard 

5245-L 

AC/DC  Digital  VM 

Dana 

5400 

Audio  Oscillator 

Hewlett /Packard 

200CD 

Oscilloscope 

Tektronix 

545,  A,  B 

Osc.  Plug-in  Unit 

Tektronix 

53/51C,  CA 

PAM/PDM  Comcheck 

Vector 

845 

Power  Supply 

E.D.C 

VS-ll-N 

Power  Supply 

Power  Design 

5015-S 

Power  Supply 

Fluke 

407 

Power  Supply 

Hewlett /Packard 

710B 

Test  Transformer 

A.D.C. 

224-2M 

Radio  Receiver 

D.E.I. 

TR711 

50  ohm  RF  Load 

Bird 

RF  Counler 

Hewlett  ''Packard 
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VI  SI-  A I.  EC  1 1 ANTCA  L 

VISUAL 

Examine,  the  system  for  accuracy,  location,  and  adequacy  of  the  following 
information: 

a.  Part  Name  e.  Model  Number 

b.  Manufacturer  d.  Serial  Number 

The  system  shall  be  inspected  for  the  following: 

a.  Case  and/or  pins  shall  be  undamaged. 

b.  Case  and  connector  pins  shall  be  free  of  potting  splashes. 

c.  Identification  (lettering)  shall  be  distinct  and  completely  filled. 

d.  Exterior  surfaces  shall  not  be  scratched,  cracked,  or  chipped. 

e.  Cover  mounting  plates  shall  be  inspected  to  verify  package  seal. 

f.  Mounting  screws  shall  not  be  burred,  bent,  or  otherwise  damaged. 
Product  identification  shall  be  in  accordance  with  specifications  per 
contract. 

MECHANICAL 

Dimensions 

The  system  shall  be  measured  for  conformance  to  the  appropriate  outline 
drawings.  After  visual/mechanical  is  completed,  fill  out  Section  1. 

(Product  Examination)  as  required  by  the  Data  Sheet. 

GENERAL  REQUIREMENTS 
TEST  CONDITIONS 

Unless  otherwise  specified,  all  tests  shall  be  performed  under  the  following 
conditions: 

a.  Temperature:  room  ambient 

b.  Humidity:  room  ambient 

c.  Pressure:  room  ambient 

d.  Power  supply  voltage:  2S=0.1Vdc 

e.  Warm-up  time:  15  minutes 


SIZE 

CODE  IDENT  NO. 

DRAWING  NO. 

REV 

A 

13923 

(i  1000  530 

SCALE 


ShELT  ;i  OF 


+:c-5 


FORM  NO  1 10  E oos  2 


5.1.2 


6.0 

6.1 

6.1.1 


6.1.2 

6.1.3 


Test  Sequence 

a.  Production  ATP  (Pre-Environmcntal  ATP) 

b.  High  Temperature  Test 

c.  Low  Temperature  Test 

d.  Temperature  Shock  Test 

e.  Post- Environmental  ATP  (same  as  a) 

f.  Pre-Envi  ronmental  Functional  Test 

g.  Vibration 

h.  Post-Environmental  Functional  Test 

NOT  E:  If  span  between  any  two  tests  exceeds 

eight  hours,  a pre-envi  ronmental  func- 
tional test  must  be  performed. 

i.  Shock 

j.  Post-Environmental  Functional  Test 

k.  Temperature  (Altitude  Test) 

l.  Post-Environmental  Functional  Test 

m.  Post-Environmental  ATP  - Generate  all  test  data  to  be  shipped 
with  unit 

n.  Visual 

TEST  PROCEDURE 

Meets  ARINC  paragraph  4.  2.2. 

PRELIMINARY 

For  ease  in  testing,  the  paragraphs  should  be  performed  in  the  sequence 
given,  but  this  should  not  preclude  other  sequencing  in  order  to  effect 
more  efficient  usage  of  personnel  or  equipment. 

Record  all  the  serial  numbers  of  the  components  as  required  by  the 
Data  Sheets. 

Connect  the  system  in  the  test  configuration  as  shown  in  Figure  1.  Refer 
to  the  connector  pin  assignment  list  (drawing  80002066)  for  the  individual 
circuit  requirements.  Measurements  will  be  made  using  the  Comcheck 
potentiomctric  method. 
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Individual  J1  contact  numbers  are  referenced  to  the  same  number 
stud  on  the  test  cable  terminal  board,  and  all  connections  for  test- 
ing are  to  be  made  on  these  studs  unless  otherwise  noted  or  directed. 
Remove  transmitter  input  plug  P-1  and  insert  a lead  with  a pin  ter- 
mination to  suit  into  Jl-B.  Connect  the  other  end  of  this  lead  to  the 
Comcheck  unit  and  oscilloscope  with  counter  as  required. 

WARM-UP 

All  equipment  must  be  on  and  have  a minimum  warm-up  of  l/2  hour 
or  as  much  longer  as  required  to  achieve  thermal  stability  of  the  test 
voltage  sources  and  equipment  used.  If  particular  equipment  has  a 
manufacturers  recommended  stabilization  period  to  meet  their  stated 
accuracy,  the  manufacturers  recommendations  are  to  be  followed. 

Set  the  following  switches  on  the  simulation  control  unit  to  the  positions 
listed  (Ref.  Figure  3). 


S-l 

SIGNAL  POWER 

OFF 

S-2 

SIGNAL  POLARITY 

NEG. 

S-3 

Dc  REF.  POWER 

OFF 

S-4 

Dc  REF  POLARITY 

NEG. 

S-5 

Dc  SIGNAL  MODE 

S.  E. 

S-6 

Ac  REF.  MODE 

BIAS 

S-7 

Ac  SIGNAL  MODE 

S.  E. 

Set  all  variable  voltage  level  controls  on  the  test  voltage  sources  to 
0 volts  (Ref.  Figure  1). 

Turn  on  the  28  Ydc  system  supply  and  adjust  it  to  28  V ±0.1  Vdc  output 
with  the  system  operating.  28  V is  applied  to  Jl-87  and  ground  to  J 1 — 12, 
31,  32,  33,  37,  38,  and  39. 

Turn  on  the  dc  battery  simulation  source  and  adjust  it  to  32  V ±0. 1 Vdc 
output.  This  level  is  the  unloaded  output  setting  at  this  time. 

Turn  on  the  filament  simulation  oscillator  and  adjust  to  25  V rms  output 
at  1600  llz  with  the  system  operating.  Monitor  Pl-A  transmitter  plug 
with  a voltmeter,  28  Vdc  must  be  indicated  before  proceeding  with  testing. 
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INDIVIDUAL  CHANNEL  TESTS 
Channel  1 AGC 

6. 3. 1.1  Procedure 

a.  Select  channel  1 on  the  Comchcck  unit.  Apply  the  DC  TEST  (+) 
Jl-52  and  the  (-)  to  Jl-31  GN'D.  Use  an  E.  D.  C box  for  the  signal. 

b.  Display  the  commutator  segment  on  the  Tektronix  545  using  the 
oscilloscope  trace  enhancement  and  delay  potentiometer  functions. 

c.  Turn  S-l  on. 

d.  Set  signal  supply  to  0 Vdc.  The  Comcheck  should  indicate  0 V 
iO. 15  Vdc  . 

e.  Set  signal  supply  to  5 Vdc.  The  Comcheck  should  indicate  2.5  V 
±0. 15  Vdc. 

f.  Set  signal  supply  to  10  Vdc.  The  Comcheck  should  indicate 
5.0  V ±0.15  Vdc. 

g.  Record  the  readings  of  d,  e,  and  f on  the  Data  Sheet. 

6.3.2  Channel  2 Track  Error 

6.3.2. 1 Procedure 

a.  Select  channel  2 on  the  Comcheck  unit.  Apply  AC  TEST  Hi 
to  Jl-53  and  Lo  to  Jl-31  GND. 

b.  Set  the  oscilloscope  as  in  6. 3. 1. 1 b. 

c.  Set  simulation  switches  as  follows: 


S-l 

OFF 

S-2 

NEG. 

S-3 

ON 

S-4 

NEG. 

S-5 

S.E. 

S-6 

DIAS 

S-7 

S.E. 

d.  Set  the  bias  supply  to  50  Vdc. 

e.  Set  the  signal  oscillator  to  0 V.  The  Comcheck  should  indicate 
0 V -0. 15  Vdc. 
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Procedure  (continued) 

f.  Set  the  oscillator  to  30  V p-p  («  180Hz.  The  Comcheck  should  indicate 
2.5  V ±0.  15  Vdc, 

g.  Set  the  oscillator  to  60  V p-p.  The  Comcheck  should  indicate  5.0  V 
±0. 15  Vdc. 

h.  Record  the  readings  of  e,  f,  and  g on  the  Data  Sheet. 

C.  3.3  Channels  3 and  4.  Pitch  and  Yaw  Error 

6. 3.3.1  Procedure 

a.  Select  channel  3 on  the  Comcheck  unit.  Apply  the  DC  TEST  (+)  to 
Jl-54  and  (-)  to  Jl-55.  Use  the  Fluke  Power  Supply  or  equiva- 
lent supply  for  the  signal. 

. b.  Set  the  oscilloscope  as  in  6. 3. 1. 1 b. 

c.  Set  the  simulation  switches  as  follows: 


S-l 

ON 

S-2 

POS 

S-3 

ON 

S-4 

POS 

S-5 

BAL. 

S-6 

BIAS 

S-7 

S.  E. 

d.  Set  the  bias  supply  to  60  Vdc. 

e.  Set  the  signal  supply  to  25  Vdc.  The  Comcheck  should  indicate  0 V 

i.0. 15  Vdc. 

f.  Turn  S-l  off. 

g.  Turn  S-l  on,  place  S-2  in  the  N EG  position.  The  Comcheck  should 
indicate  5.  0 V to  .-*0. 15  Vdc. 

h.  Record  the  readings  of  e,  f,  and  g on  the  Data  Sheet. 

i.  Apply  the  DC  TEST  (+)  to  Jl-36  and  the  (-)  to  .11-57. 

j.  Select  channel  4 on  the  Comcheck  unit. 

k.  Repeat  c,  e,  f,  g,  and  h as  above  for  chan  el  1. 
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Channels  5 and  6.  Pitch  and  Yaw  Summing 
Procedure  * 

a.  Select  channel  5 on  the  Conieheck  unit.  Apply  the  DC  TEST  (+) 
to  Jl-58  and  (-)  to  Jl-59. 

b.  Set  the  oscilloscope  as  in  6. 3. 1. 1 b. 

c.  Set  the  simulator  switches  as  in  6.  3.3. 1 c,  for  channels  3 and  -1. 

d.  Set  the  bias  supply  to  145  Vdc. 

e.  Set  the  signal  supply  to  130  Vdc.  The  Comcheck  should  indicate 
0 V *0. 15  Vdc. 

f.  Turn  S-l  off.  The  Comcheck  should  indicate  2.5  V ±0. 15  Vdc. 

g.  Turn  S-l  on,  place  S-2  in  the  XEG  position.  The  Comcheck  should 
indicate  5.0  V *0.15  Vdc. 

k 

h.  Record  the  readings  of  e,  f,  and  g on  the  Data  Sheet. 

i.  Apply  the  DC  TEST  (+)  to  J 1-60  and  the  (-)  to  Jl-61. 

j.  Select  channel  6 on  the  Comcheck  unit. 

k.  Repeat  c,  e,  f,  g,  and  h as  above,  for  channel. 6. 

t 

Channels  7,  8,  9,  and  10.  Flipper  1,  2,  . 3,  and  t. 

Procedure 

a.  Select  channel  7 on  the  Comcheck  unit.  Apply  the  DC  TEST  (+) 
to  J 1-62  and  (-) to  J1-G3. 

b.  Set  the  oscilloscope  as  in  6. 3. 3.1  b. 

c.  Set  simulator  switches  as  in  6. 3.3.1  c. 

d.  Set  the  bias  supply  to  77  Vdc. 

e.  Set  the  signal  supply  to  30  Vdc.  The  Comcheck  should  indicate  i 

0 V *0. 13  Vdc. 


f.  Turn  S-l  off.  The  Comcheck  should  indicate  2.5  V ±0. 15  Vdc. 

g.  Turn  S-l  on,  place  S-2  in  the  XEG  position.  The  Comcheck  should 
indicate  5.0  V ±0. 15  Vdc. 

h.  Record  the  readings  of  e,  f,  and  g on  the  Data  Sheet. 

i.  Apply  the  DC  TEST  (+)  to  Jl-Gt  and  the  (-)  to  J 1-65. 
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Procedure  (continued) 

Select  channel  8 on  the  Comcheck  unit. 

k.  Repeat  c,  e,  f,  g,  and  h as  above,  for  channel  8. 

l.  Apply  the  DC  TEST  (+)  to  J 1-66  and  the  (-)  to  J1-G7. 

m.  Select  channel  9 on  the  Comcheck. 

n.  Repeat  c,  e,  f,  g,  and  h above  for  channel  9. 

o.  Apply  the  DC  TEST  (+)  to  Jl-68  and  the  (-)  to  Jl-69. 

p.  Select  channel  10  on  the  Comcheck. 

q.  Repeat  c,  e,  f,  g,  and  h as  above,  for  channel  10. 

Channel  11.  "K"  Unregulated 

Procedure 

a.  Select  channel  11  on  the  Comcheck.  Apply  the  DC  TEST  (+)  to 
Jl-70  and  the  (-)  to  Jl-31  GND. 

b.  Set  the  oscilloscope  as  in  6.3.3. 1 b. 

c.  Set  the  simulator  switches  as  follows: 


S-l 

ON 

S-2 

POS 

S-3 

OFF 

S-l 

POS 

S-5 

S.  E. 

S-6 

BIAS 

S-7 

S.  E. 

d.  Set  the  signal  supply  to  295  Ydc.  The  Comcheck  should  indicate 
0 V ±0.15  Ydc. 

e.  Set  the  signal  supply  to  315  Ydc.  The  Comcheck  should  indicate 
2.  5 Y ±0. 15  Vdc. 

f.  Set  the  signal  supply  to  395  Ydc.  Read  5.0  V ±0. 15  Ydc  on  the 
Comcheck. 

g.  Record  the  readings  of  d,  e,  and  f on  the  Data  Sheet. 
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6. 3. 7.1 


Channel  12.  "K"  Regulated 
Procedure 

a.  Select  channel  12  on  the  Comcheck  unit.  Apply  the  DC  TEST  (+) 
to  Jl-74  and  the  (-)  to  Jl-31  GND. 

b.  Set  the  oscilloscope  as  in  6. 3. 3.1  b. 

c.  Set  the  simulator  switches  to  the  pattern  of  6. 3.  6. 1 c. 

d.  Set  the  signal  supply  to  220  Vdc.  The  Comcheck  should  indicate 
0 V ±0.15  Vdc. 

e.  Set  the  signal  supply  to  240  Vdc.  The  Comcheck  should  indicate 
2. 5 V ±0. 15  Vdc. 

f.  Set  the  signal  supply  to  260  Vdc.  The  Comcheck  should  indicate 
5.0  V ±0. 15  Vdc. 

g.  Record  the  readings  of  d,  e,  and  f on  the  Data  Sheet. 

6.3.8  Channel  13.  "C"  Regulated 

6. 3.8.1  Procedure 

a.  Select  channel  13  on  the  Comcheck  unit.  Apply  the  DC  TEST  (+) 
to  Jl-70  and  the  (-)  to  Jl-31  GND. 

b.  Set  the  oscilloscope  as  in  6. 3. 3.1  b. 

c.  Set  the  simulator  switches  as  follows: 


S-l 

ON 

S-2 

NEG 

S-3 

OFF 

S-4 

POS 

S-5 

S.  E. 

S-6 

BIAS 

S-7 

S.  E. 

d.  Set  the  signal  supply  to  120  Vdc.  The  Comcheck  should  indicate 
0 V +0. 15  Vdc. 

e.  Set  the  signal  supply  to  140  Vdc.  The  Comcheck  should  indicate 
2.5  V ±0.15  Vdc. 


FO«M  NO  110E  0052 


C— 12 


G.3.8.1 


6.3.9 


6.3.9. 1 


Procedure  (continued) 

f.  Set  the  signal  supply  to  1G0  Vdc.  The  Comcheck  should  indicate 
5.0  V ±0.15  Vdc. 

g.  Record  the  readings  of  d,  e,  and  f on  the  Data  Sheet. 

Channel  14 

a.  Filament 

b.  Power  Transfer  Function 
Procedure 

a.  Select  channel  14  on  the  Comcheck  unit. 

b.  Set  the  oscilloscope  as  in  6. 3. 3.1  b. 

c.  Apply  a momentary  connection  between  Jl-87  and  J1-8G.  The 
monitor  of  paragraph  fi.  2. 5 must  show  the  32  V level  of  the  battery 
simulation  supply,  indicating  power  transfer. 

d.  Monitor  Jl-82  and  Jl-83  with  the  signal  DVM  in  the  ac  mode. 

e.  Set  the  filament  simulation  oscillator  to  0 V ac  output.  The 
dc  monitor  of  c above  must  remain  at  its  steady  state  reading, 
observed  in  c. 

f.  With  the  filament  oscillator  at  0 V output.  The  Comcheck  should 
indicate  0 V ±0.15  Vdc. 

g.  Set  the  filament  oscillator  to  12.5  V rms.  The  Comcheck  should 
indicate  2.  5 V ±0. 15  Vdc. 

h.  Set  the  filament  oscillator  to  25  V rms.  The  Comcheck  should 
indicate  5.0  V ±0.15  Vdc. 

i.  Record  the  transfer  verification  of  c and  the  readings  of  f,  g,  and  h 
on  the  Data  Sheet. 

j.  Momentarily  open  the  battery  simulation  32  V supply  (+)  lead.  The 
monitor  of  c shall  show  the  system  28  V level,  indicating  transfer  off 
the  battery  supply. 

k.  Filament  osc  illator  must  remain  at  the  25  V rms  of  h for  continuing 
tests. 
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Channel  15,  Roll  Damping 
Procedure 

n.  Select  channel  15  on  the  Comchcck  unit.  Apply  (he  DC  TEST  0) 
to  Jl-84  amt  the  (-)  to  Jl-85. 

b.  Set  the  oscilloscope  as  in  6. 3.3. 1 b. 

c.  Set  the  simulator  switches  as  follows: 


S-l 

ON 

S-2 

pas. 

S-3 

ON 

S-4 

POS. 

S-5 

BAL. 

S-6 

BIAS 

S-7 

S.  E. 

d.  Sot  the  bias  supply  to  140  Vdo. 

c.  Set  the  signal  supply  to  10  Vdc.  Tho  Comchcck  should  indicate 
0 V *0. 15  Vdc. 

f.  Turn  S-l  off.  The  Comchcck  should  Jndicnto  2.  5 V to.  15  Vdc. 

g.  Turn  S-l  on,  place  S-2  in  the  NEC.  position.  The  Comchcck 
should  indicate  5.0  V ±0. 15  Vdc. 

h.  ltecord  the  readings  of  e,  f,  and  g on  the  Data  Sheet. 


Channel  It! 


HPS  PRESSURE 
PWR.  PLANT  START  PULSE 
FIRST  MOTION  PULSE 
1IPS  SQUIB  EVENTS 


Channel  16(1) 

Channel  16(2) 

Channel  16(3) 

Procedure 

a.  Select  channel  16  on  the  Comchcck  unit.  Apply  the  DC  TEST  (*) 
to  .11-88  and  the  (-)  to  ,11-31  CND.  Use  an  KDC  box  for  the  signal. 

b.  Set  the  oscilloscope  as  in  6. 3.3. 1 b. 
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6. 3. 11. 1 Procedure*  (continued) 

c.  Sot  the  simulator  switches  as  follows: 


S-l 

ON 

S-2 

POS 

S-3 

OFF 

S-4 

POS 

S-5 

S.  E. 

S-G 

WAS 

8-7 

S.  E. 

d.  Set  the  signal  supply  to  (i  Vdc,  The  Comcheck  should  indicate 
0 V »0. 15  Vdc. 

e.  Set  the  signal  supply  to  2.5  Vdc.  The  Comcheck  should  indicate 
2.5  V *0.15  Vdc. 

f.  Set  the  signal  supply  to  5.0  Vdc.  The  Comcheck  should  indicate 
5.0  *0.15  Vdc. 

g.  ltceord  the  readings  of  d,  e,  and  f on  the  Data  Sheet. 

h.  Set  the  signal  supply  to  2.5  Vdc. 

i.  Apply  a momentary  connection  between  .1 1 —87  and  .11-80.  The 
monitor  of  paragraph  0,2.5  must  show  the  32  V level  of  the  battery 
simulation  supply,  indicating  power  transfer. 

j.  Apply  a (+)2S  V p pulse  of  approximately  100  milliseconds  to. 11-80. 
Observe  a positive  going  pip  on  the  oscilloscope  display  of  channel  10. 

k.  Momentarily  interrupt  the  ( + ) 28  Vdc  lead  to  .11-87.  Observe  a 
positive  going  pip  on  the  oscilloscope  display  of  channel  10. 

l.  Apply  a ( *)5  V p pulse  to  .11-89.  Observe  a positive  going  pip  on 
the  oscilloscope  display  of  channel  16. 

m.  ltceord  the  pip  verification  of  j,  k,  and  1 on  the  Data  Sheet. 

n.  Momentarily  interrupt  the  *32  Vdc  battery  simulation" supply  and 
observe  that  the  system  returns  to  +28  Vdc  of  the  system  source. 


6.3. 12  Channels  17  ;n><l  18 

6. 3.12. 1 Procedure 


a.  Select  channel  17  on  the  Comcheck  unit.  Apply  the  DC  TKST  (+) 

to  J 1-90  and  the  (-)  to  J 1— II 1 (INI).  Use  the  Fluke  supply  for  the  signal. 

b.  S<*  the  oscilloscope  as  in  6.3.3. 1 b. 

c.  Simulator  switch  positions  are  to  remain  as  in  0.3.11.1  c for  channel  10. 

d.  Set  the  signal  supply  to  0 Ydc.  The  Comcheck  should  indicate  0 V 
JO.  15  Vile. 

e.  Set  the  signal  supply  to  25  Vile.  The  Comcheck  should  indicate 
2. 5 V JO.  15  Vde. 

f.  Set  the  signal  supply  to  50  Ydc.  The  Comcheck  should  indicate 
5.0  V JO.  15  Vde. 

g.  Record  the  readings  of  d,  e,  anil  f on  the  Data  Sheet. 

h.  Apply  the  DC  TEST  (+)  to  .11-01  and  the  (-)  to  .11-31  .GND. 

i.  Select  channel  IS  on  the  Comcheck  unit. 

J.  Repeat  c,  d,  e,  f,  and  g as  above,  for  channel  18. 

6.3.13  Channel  10.  Hat e Gyro  Don  it 

6. 3.13.1  Procedure 

a.  Select  channel  10  on  the  Comcheck  unit.  Apply  the  ae  test  hi  to 
,11-02  and  lo  to  J 1-03. 

1).  Set  the  oscilloscope  as  in  6.3.3. 1 b. 
c.  Set  the  simulator  switches  as  follows: 


S-l 

OFF 

S-2 

DOS 

S-3 

OFF 

S-l 

DOS 

s-r> 

S.  E. 

S-G 

GND. 

S-7 

DAL 

*o«m  HO  1lO€  00%  2 
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6. 3. 13.  1 


6.3.14 
6.3.14.  1 


Procedure  (continued) 

d.  Sot  the  signal  oscillator  to  0 V output.  Tho  Comoheok  should 
indicate  0 V ±0. 15  Vdc. 

e.  Set  the  signal  oscillator  to  -0  V rms  at  400  Its,  The  Comoheok 
should  indicate  2.5  V to.  15  Vdc, 

f.  Sot  the  signal  oscillator  It'  40  V rms  at  400  Its,  The  C'omcheck 
should  indicate  5.0  V tO.15  Vdc. 

g.  Record  the  readings  of  d,  e,  and  f on  the  Data  Sheet. 

Channels  20  amt  2t.  "X"  and  "V"  Vibration 
Procedure 

n.  Select  channel  20  on  the  Comoheok  unit.  Apply  the  IK'  TEST  (♦)  to 
Jl-1  and  the  (-1  to  .11-31  GNU.  Use  an  KIK'  l*ox  for  the  signal. 

b.  Sot  the  oscilloscope  as  in  6.3,3. 1 b. 

c.  Set  the  simulator  switches  as  follows: 


-1 

ON 

.«) 

POS 

-3 

OFF 

-4 

POS 

-5 

S.  K. 

-6 

GNU 

-7 

PAL 

d.  Sot  the  signal  supply  to  0 Vdc,  The  Comoheok  should  indicate 
0 tO. 15  Vdc. 

e.  Set  the  signal  supply  to  2,5  Vdc.  The  Comoheok  should  indicate 
2.5  V 10. 15  Vdc. 

f.  Sot  the  signal  supply  to  5,0  Vdc,  The  Comoheok  should  indicate 
5.0  V Hi.  15  Vdc. 

g.  Recent  the  readings  of  d,  e,  and  f on  the  Data  Sheet. 

h.  Apply  the  PC  TEST  (+)  to  Jl-2  and  the  (-1  to  .1 1-31  GNU. 

i.  Select  channel  21  on  tho  Comoheok. 

J.  Set  the  signal  supply  to  0 Vdc,  The  Comoheok  should  indicate 
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6.  .1. 14. 1 Procedure  (continued) 


0 V »0. 15  Vdo. 

k.  Set  the  signal  supply  to  2.5  Vtlc,  The  Comcheck  should  indicate 
2.5  tO.  15  Vdo. 

l.  Set  the  signal  supply  to  5,0  Vtlc.  The  Comcheck  should  indicate 
5, 0 10.15  Vdo. 

m.  Record  the  readings  of),  k,  and  1 on  tlu>  Data  Sheet . 

6.3.15  Channel  22.  Antenna  Cvro  Tower 

6.3.15.1  Procedure 

a.  Select  channel  22  on  the  Comcheck  unit.  Apply  the  ae  test  hi  to 
J 1-3  and  the  lo  to  J 1-4. 

b.  Set  the  oscilloscope  as  in  6,3.3. 1 b. 
e.  Set  the  simulator  switches  as  follows: 


S-l 

OFF 

• 

S-2 

PCS 

S-3 

OFF 

S-4 

l’OS 

S-5 

S.  K. 

S-6 

ON  11 

S-7 

HA  1. 

d.  S«4  the  signal 

oscillator  to  0 V output. 

The  Comcheck  should  indicate 

0 V *0. 13  Vdc. 

e.  Set  the  signal 

oscillator  to  25  V rms  at 

top  Mr,.  The  Comcheck  should 

indicate  2.5  V *0. 15  Vdc. 

f.  Set  the  signal  oscillator  lo  30  V rms  at  400  He.  The  Comcheck  should 
indicate  5.0  V Hi.  15  Vdc. 


f* .3.1  6 Channel  Antenna  Speed 

6.3.16.1  Procedure 

a.  Select  channel  23  on  tho  Comcheck  unit.  Apply  a pulse  generator 
to  J 1-5  anil  its  return  to  Jl-31  (INI).  Set  this  generator  to  proiluee  a 
double  pulse  - positive  going  first  and  then  negative  going  - to  simu- 
late one  oyele  of  at*. 

h.  Set  the  oseilloscope  as  in  6.3.3. 1 b.  Monitor  the  source  pulse  on 
one  channel  of  the  oscilloscope,  the  commutator  segment  on  the  other, 
flse  alternate  display. 

e.  Set  the  signal  pulse  amplitude  to  *3  V p and  - 3 V p to  simulate  1 llz 
no  6.  V p-p  sipiarewavc  with  a 1.0  millisocond  period. 

it.  For  input-output  conditions,  refer  to  the  classified  supplement  of 
AKINO  Research  Specification  A000223. 

6.3.17  Channels  .’I  and  . Pitch  and  Van  Damping 

6.3.17.1  Procedure 

a.  Select  channel  31  on  the  Comcheek  unit.  Apply  the  1)C  TKST  (■*) 
to  .11-6  and  the  ^-1  to  31-7.  Use  K1)C  box  for  the  signal. 

b.  Set  the  oseilloseope  as  in  6.3.3. 1 b. 
e.  Sot  the  simulator  switches  as  follows: 


-1 

ON 

uos 

-3 

OFF 

-1 

pos 

-5 

1UL 

-6 

C5ND 

Ml. 
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G. a.  17. 1 Procedure  (continued) 


d.  Set  the  bias  supply  to  0 Vdc. 

e.  Set  the  signal  supply  to  5 Vdc.  The  Comcheck  should  indicate 
0 V *0. 15  Vdc. 

f.  Open  S-l.  The  Comcheck  should  indicate  2.5  V *0. 15  Vdc. 

g.  Close  S-l.  Place  S-2  in  the  NEC  position.  The  Comcheck 
should  indicate  5.0  V ±0.15  Vdc. 

h.  Record  the  readings  of  e,  f,  and  g on  the  Data  Sheet. 

i.  Select  channel  25  on  the  Comcheck  unit.  Apply  the  DC  TEST  (-*•) 
to  J 1-8  and  the  (-)  to  Jl-9 

j.  Repeat  c,  e,  f,  g,  and  h as  above,  for  channel  25. 

6.3.18  Channel  26,  Carrier  Signal 

6. 3. 18. 1 Procedure 

a.  Select  channel  26  on  the  Comcheck  unit.  Apply  the  AC  TEST  Hi 
output  to  Jl-10  and  the  Lo  to  .11-31  GN D. 

b.  Set  the  oscilloscope  as  in  6.3.3. 1 b. 

c.  Set  the  simulator  switches  ns  follows: 


S-l 

OFF 

S-2 

PCS 

S-3 

OFF 

S-4 

POS 

S-5 

HAL 

S-6 

GND 

S-7 

S.  E. 

d.  Set  the  signal  oscillator  to  0 V output.  The  Comcheck  should 
indicate  0 Y ±0. 15  Vdc. 

e.  Set  the  signal  oscillator  to  1 V rms  at  1600  Hz,  Thi  Comcheck 
should  indicate  2.5  V ±0. 15  Vdc. 

f.  Set  the  signal  oscillator  to  2 V rms  at  1600  Hz.  The  Comcheck 
should  indicate  5.0  V •'0. 15  Vdc. 

g.  Record  the  readings  of  d,  c,  and  f on  Data  Sheet. 


v> 


A1-K1  and  K2  ('hook 


i.::.  1<).  1 


fi. s.  20 

[i.  2.  20.  1 


6.4.  1 
0.4. 1.  1 
0.  1. 1.2 


Procedure 

a.  Apply  a momentary  connection  between  .11-87  and  .11-88.  The 
monitor  of  paragraph  0.  2.  must  show  the  22  V level  of  the  battery 
simulation  supply,  indicating  pas  er  transfer. 

b.  Turn  off  the  28  V system  supply.  K1  and  K2  are  now  de-energized. 
Cheek  for  the  following  conditions: 

1.  .11-20  to  J 1-71  rends  continuity  w ith  approximately 
10  kilohms  impedance. 

2.  .11 -20  to  .11-21  CM)  reads  zero  ohms  (continuity). 

2.  J 1-24  to  J 1-00  reads  zero  ohms  (continuity). 

4.  J 1-25  to  21-01  reads  zero  ohms  (continuity). 

c.  Turn  on  the  28  V system  supply.  All  the  above  circuits  should  read 
open  circuit. 

d.  Record  the  verification  of  b and  e above  on  tho  Data  Sheet. 

e.  Momentarily  interrupt  the  22  V battery  simulation  source.  The 
monitor  ef  0.2.5  should  indicate  28  Vdc  indicating  system  return  to 
the  system  28  V pow  er  source. 

5 V Services  ('luck 
Procedure 

a.  Measure  the  voltage  at  .11—13,  44,  and  45  referenced  to  .11-21  GND 
using  the  digital  voltmeter.  Record  the  readings  on  the  Data  Sheet. 

Rl'  LINK  TEST 
Prelim  in  iry 

Connect  the  system  in  the  configuration  °f  Figure  2. 

Proccduie 

a.  Perform  the  tests  of  paragraph  (>.0  as  required  to  sntisy  AR1NC 
paragraph  1.2.4. 
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7.0 


DNV11IPNM  FNTA1,  T 1STS 

7.1  PRELIMINARY 

7.1.1  Connect  the  system  in  the  configuration  of  Figure  (*,  using  the  P-1 
test  cable  of  Figure  5 which  is  to  conform  to  the  input  signal  loading 
of  Table  II. 

7. 1.2  Turn  on  the  28  V power  supply  and  set  the  output  to  28  V iO.  15  Vdc. 

Turn  on  the  radio  receiver  nndtune  in  the  transmitter.  Sync  the  Tek- 
tronix oscilloscope  to  the  pulse  train  on  the  receiver  video  output 
connector.  Make  a trial  recording  of  2 to  " minutes  duration  on 
CKC  recorder,  play  it  back  monitoring  the  output  on  the  oscilloscope. 

If  the  playback  is  normal,  proceed  with  the  testing.  A summary  of  the 
tests  is  given  in  Table  111. 

7.2  PROCEDURE 

Apply  the  following  specified  environments  and  methods  as  documented 
in  attachment  I,  subcontract  U6G27  of  AR1NC. 

7.2.1  Vibration  (A1UNC  4. 1. 1. 1) 

• The  system  shall  l»c  subjected  to  the  vibration  tests  in  accordance 

with  method  514  of  MIL-STP-810H,  as  follows: 

Procedure  II 
Part  2 

Curve  P (Figure  514-3) 

This  test  calls  for  the  following  vibration  levels: 

Double  Amplitude  Displacement  or  g Level  Frequency  Range 

5 to  10  ops 

10  to  18  ops 

18  to  40  cps  • 

40  to  2, 000  cps 


0.2" 

1 ft 
0.06" 
•r>  ft 


7 o o 


The  unit  shall  be  temperature  tested  in  accordance  with  MIL-STD-810B, 
method  501,  Procedure  I,  with  the  following  exceptions: 

a.  The  system  shall  be  stabilized  at  85  ±2"C  for  two  hours  prior  to 
the  application  of  electrical  power. 

b.  The  unit  shall  be  operated  at  85  ^2°C  for  one  hour  with  data  on  all 
channel  outputs  recorded. 

7.2.3  Low  Temperature  (AR1XC  -4. 1. 1.3) 

The  unit  shall  be  temperature  tested  in  accordance  with  MIL-STD-810B, 
method  502,  Procedure  1,  with  the  following  additions: 

a.  The  temperature  in  step  2 shall  be  -20t'C  and 

b.  The  unit  shall  be  operated  in  accordance  with  step  4 at  -20°C. 

7.2.4  Temperature  Shocks  (AH1NC  4. 1.1.1) 

The  unit  shall  be  subjected  to  temperature  shock  in  accordance  with 
MIL-STD-S10B,  method  503,  Procedure  1,  except  the  temperature 
profile  shall  be  in  accordance  with  paragraph  3.3.4  of  attachment  1, 
subcontract  130027  quoted  below: 

3.3.4  Temperature  Shock 

The  telemetry  unit  shall  be  capable  of  operation  during  and  after 
exposure  to  the  temperature  shock  described  in  the  diagram  below: 


7.  2.  5 


Honrs 


2 Hours 


)85' C 


+ 25°C 


-20°C 


(Transition  titi-.es 
are  10  ±2  minutes) 


Temperature  Altitude  ( A H I N C ! . 1 . 1 . 5) 

The  unit  shall  be  placed  in  a test  chamber  and  allowed  to  stabilize  for  • 
two  hours  at  a pressure  equivalent  to  50,000  feet  and  a temperature  of 
-20'C.  At  the  conclusion  of  the  stabilization  period,  the  unit  shall  be 
opera!  ed  for  one  hour.  Data  on  all  channels  shall  be  recorded. 
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7.  ?.  r> 


7. 3 


Shock  (AltlNC  4. 1.1.6) 

' • 

The  unit  shall  be  shock  tested  in  accordance  with  MIL-STD-810H,  method  510, 
Procedure  I.  The  shock  table  shall  be  calibrated  to  the  following  specifications: 
Force:  50  g 
Duration:  15  ±2  MS 
Shape:  l/2  Sino  Wave 

After  completion  of  all  environmental  tests,  perform  the  test  of  paragraph  f>.  3, 
generating  the  test  data  to  be  shipped  with  the  unit. 


SIZE 


CODE  IDENT  NO. 
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DRAWING  NO. 
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SCALE 
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SHEET 
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f()RM  *0  1 10  f.  O0*i  ? 
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TABLE  I 


J-l  FUNCTION  ASSIGNMENTS 


CONTACT 

FUNCTION 

CHANNEL 

1 

X Vibration 

20 

2 

Y Vibration 

21 

3 

Ant.  Gyro  Power 

22  (+) 

400  Hz 

4 

Ant.  Gyro  Power 

22  (-) 

5 

Ant.  Speed 

AIM-4G 

23 

6 

Pitch  Damping  (4) 

Only 

24  (+) 

7 

Pitch  Damping  (-) 

24  (-) 

8 

Yaw  Damping  (+) 

2 5 <+) 

9 

Yaw  Damping  (-) 

25  (-) 

10 

Carrier  Signal 

1600  Hz 

26 

11 

N.C. 

• 

12 

Shield  Gnd. 

13 

N.C. 

N 

14 

Second  Detector  Video  ^ 

Pulses  etc. 

23 

15 

(Ch.  24)  (0  to  4 IV)  = (0  to  5V) 

DC 

24 

16 

RF  Channel  Select 

AIM-4F 

25 

17 

Dither  Voltage 

^Only 

26 

21 

18 

N.C. 

& 

19 

Radar  Range  Gate 

Pulses 

22 

20 

Missile  Range  Gate 

Pulses 

21 

Gate  Pusher  Pulse 

Pulses 

20 

22 

N.C. 

23 

N.C. 

’ 

24 

N.  C. 

25 

N.C. 

26 

N.C. 

TAllLE  1 - contd. 


CONTACT 

27 

28 

29 

30 

31 

32 

33 

34 

35 

36 

37 

38 

39 

40 

41 

42 

43 

44 

45 

46 

47 

48 

49 

50 

51 


J-l  FUNCTION  ASSIGNMENTS 

FUNCTION  CHANNEL 

N.C. 

N.C. 

50  Vdc  (115  Vac)  output 
Slg.  Gnd.  Monitor 
P\vr.  Gnd.  (Isolated) 

Pwr.  Gnd.  (Isolated) 

INvr.  Gnd.  (Isolated) 

Ch.  17  Monitor 
Ch.  18  Monitor 
N.C. 

DC  Ground 
DC  Ground 
DC  Ground 
Frame  Sync. 

N.C. 

N.C. 

5V  Sparc 
5V  to  Transducer 
5V  to  Photocell 
N.C. 

N.C. 

N.C. 

N.C. 

N.C. 

N.C. 


r o«m  no  * in  c oo«,  j 


C— 26 


TAlil.E  1 - contd. 


CONTACT 

52 

53 

54 

55 
5G 

57 

58 

59 
GO 
(il 
'G2 
G3 

64 

65 
GG 
07 
G8 
09 

70 

71 

72 

73 
71 
75 
7G 
77 


I ORV  NO  1 >0  i (XV,  J 


J-l  FUNCTION  ASSIGNMENTS 


FUNCTION  CHANNEL 

A.G.C.  Oto-lOYdo  1 

Track  Error  -30V  1’  to  <30V.  P 2 

Pitch  Error  Hi  3 (<) 

Pitch  Error  Lo  3 (-) 

Yaw  Error  Hi  4 (0 

Yaw  Error  Lo  4 (-) 

Pitch  Sum  Hi  5 (') 

Pitch  Sum  Lo  5 (-) 

Yaw  Sum  Hi  6 (•) 

Yaw  Sum  Lo  6 (-) 

Flipper  1 (+)  7(t) 

Flipper  l (-)  7 (-) 

Flipper  2 (f)  8(0 

Flipper  2 (-)  8 (-) 

Flipper  3 (+)  9 (O 

Flipper  3 (-)  9 (-) 

Flipper  4 (+)  10  (O 

Flipper  1 (-)  10  (-) 

C Rep.  13 

N.C. 

K Unrep.  11 

N.C. 

K Rep.  12 

N.C. 

N.C. 


N.C. 


SIZE 

A 

CODE  IDENT  NO. 
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DRAWING  NO. 

61000630 

KEV 
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TABLE  1 - contd. 

J-l  FUNCTION’  ASSIGNMENT 


CONTACT 

FUNCTION 

CHANNEL 

78 

N.C. 

70 

N.C. 

80 

N.C. 

81 

N.C. 

82 

Filament  1 

1600  Hz 

14  Hi 

83 

Filament  2 

Power  must  be 
always  on 

14  Lo 

84 

Roll  Damping  (+) 

15  (+) 

85 

Roll  Damping  (-) 

1 5 (-) 

Xfor  86 

Pwr.  Plant  Start 

28V  + Pulse  will 
initiate  pwr.  xfer. 

16  Pulse 

28V  87 

First  Motion 

28V  Pwr  Input 

1C.  Pulse 

88 

Pressure  Transducer 

. 

16  DC 

89 

H.P.S.  Squib  Signal 

1G  Pulse 

90 

Pitch  Head  Position 

17 

91 

Yaw  Head  Position 

18 

92 

Rate  Gyro  Pwr.  ir  0 

19  Hi  • 

93 

Rate  Gyro  Pwr.  0 0 

400  Hz 

19  Lo 

94 

N.C. 

95 

N.C. 

9C 

N.C. 

97 

N.C. 

98 

N.C. 

99 

N.C. 

100 

N.C. 

, 

TAHLK  II 

ENVIRONMENTAL  SIMULATION 


CHANNEL  NO. 


SIGNAL  ON  J-l 

A1M-4G 

GND.  52 

GND.  53 

GND.  55,  54  open 

GND.  57,  5(5  open 

GND.  59,  58  open 

GND.  01,  00  open 

GND.  03,  02  open 

GND.  03,  04  open 

GND.  07,  00  open 

GND.  O'),  08  open 

GND.  70 

GND.  72 

GND.  74 

GND.  83,  limit  resistor  on  82  j 

GND.  85,  84  open 

GND.  88,  80-87-89  open  I 

GND.  90 

GND.  91 

GND.  92  and  93 

GND.  1 

GND.  2 

GND.  3 and  4 

GND.  5 

GND.  7,  0 open 

GND.  9,  8 open 

GND.  10 

28  V on  87 

GND.  on  12 

30 

31 

37 

32 

38 

33 

39 

25  V 1000  Hr.  on  S 

2 and  S3 

Cent  or  t :i  |>  to  GND.  or 

( )0  Vcle  to  82,  (-)G  Vile  to  31. 

NOTES 


All  numbers  are 
J-I  numbers 
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SHEET 


TABLE  111 

TESTING  SEQUENCE 

Commutation  Rate  = 10  k pps 

Signals  all  programmed  in  low  gain  configuration. 

1.0 

IN-HOUSE  VECTOR 

1. 1 

PRE- ENVIRON  MENTAL 

ATP  (same  as  production  ATP) 

1.2 

HIGH  TEMPERATURE 

+85°C  2 hour  soak,  non-operating,  I hour  operating 
with  data  on  all  channels  recorded. 

1.3 

LOW  TEMPERATURE 

-20CC  2 hour  soak,  non-operating.  ] hour  operating 
with  data  on  all  channels  recorded. 

l.f 

TEMPERATURE  SHOCK 

Ambient  operation,  raise  to  +85rC  with  rise  time 
of  10  4.2  minutes,  2 hours  operating  at  SCSC,  lower 
to  -20°C  with  falling  time  of  10  ±2  minutes,  2 hours 
operating  at  -20°C,  return  to  ambient  with  rise  time 

of  10  i 2 minutes,  operational  check  until  stabilization. 

. 

1.5 

POST  ENVIRONMENTAL 

ATP  (same  as  1.1) 

2.0 

OUTSIDE  SERVICES 

2.1 

PRE- ENVIRONMENTAL  FUNCTIONAL  TEST 

2.2 

VIBRATION- 

810B,  Procedure  11,  Part  2,  Curve  l1  (5g  20  min.) 

2.3 

POST-  EN  V i RONM  ENT  A L 

FUNCTIONAL  TEST 

NOTE  : Retest  requirement  - if  span  between  any 
two  tests  is  less  than  8 hours,  the  following  pro- 
environmental  functional  may  be  waived. 

2.4 

PRE- ENVIRONMENTAL  FUNCTIONAL  TEST 

2.5 

SHOCK 

810B,  Method  516,  Procedure  1 

50g,  15  :2mS,  l/2  sine  wave  pulse 

2.G 

POST- EN  VI  RONM  ENT  A I. 

FUNCTIONAL  TEST 

NOTE  : Retest  requirement  - if  span  between  any 
two  tests  is  less  than  8 hours,  the  following  pre- 
environmcntal  functional  may  be  waived. 

2.7 

PRE- ENVIRONMENT  FUNCTIONAL  TEST 

2.8 

TEMPERATURE /A I.TITUDE  50.000  feet  pressure  equivalent  and  -20CC 

temperature  for  2 hours  soak  non-operaing, 

1 hour  operation  with  data  on  all  channels  recorded. 

2.9 

POST- ENVIRON  MENTAL 

FUNCTIONAL  TEST 
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TABLE  III 


TESTING  SEQUENCE  (continued) 

3.0  RETURN  TO  VECTOR 

3. 1 POST-ENVIRONMENTAL  ATP  - Generate  all  test  data  to  be  shipped  with  unit. 

3.2  VISUAL/MECHANICAL 

3.3  PACKING 


CODE  IDENT  NO. 

DRAWING  NO. 

13923 

GIOOO.'I'O 

F OHM  NO  HOfOOS? 


J-l  BENCH  TEST  D\e>lE 


FORM  NO  1 10  E 0OS  7 * C~ 35 


f 


EkJV\ROK)M&UTM  TEST  SET' UP 


8.0 


TKST  DATA  SIIKKTS 


QUAI.l FICATION  TKST  PROCKOURK 

for 

FMT-667  TKLKMKTHY  EQUIPMENT 

Customer 

A HI  NT' 

Spi'C.  No. 

YGG27 

Vector  P/N 

22:180000-8(11 

Customer  P 

/N 

Serial  No. 

Date  28  March  1072 


MANL' FACTORED  BY 

^ Vector 


an  AYD1N  COMPANY 

Nowtewn,  Pa. 


Test  Technician 

Date  

Customer 

Date  

dod 

Date 


SIZE 

CODE  IDENT  NO. 

DRAWING  NO. 

Kf.V 

A 

13923 

01 000. ‘*20 

SCALE 


SHEET 


Of 


MODEL  NO. 
SERIAL  NO. 


FMT-667 


TESTED  BY_ 
DATE 


AIM  - 4 F/4G  DATA  SMELT 


CHANNEL 


INPUT 


OUT/1'M -DC 


0 V 


OUT/HEAl) 


TOL/TM  (Ydc) 


±0.  15 
±0.  15 
*0. 15 


±0.15 
±0. 15 
±0. 15 


±0. 15 
±0.  15 
+0. 15 


±0. 15 
JO.  15 
JO.  15 


JO.  15 
±0. 15 
JO.  15 


JO.  15 
±0.  15 
JO.  15 


JO.  15 
JO.  15 
±0.15 


1 


SCALE 


CODE  1DENT  NO. 

DRAWING  NO. 

KLV 

13923 

610005150 

i 

* 

SHEET  - OF 


FO«M  NO  HOC  OWJ 


FMT-667 


TESTED  BY 


MODEL  NO. _ 
SERIAL  NO. 


CHANNEL 


INPUT 


DATE  . 


AIM  - 4F/‘1G  DATA  SHEET 


OUT/TM-DC 


0 V 


OUT/HEAD 


TOL/TM  (Vdc) 


+0. 

15 

JO. 

15 

*0. 

15 

*0. 

15 

iO. 

15 

JO. 

15 

JO. 

15 

JO. 

15 

JO. 

15 

JO. 

15 

JO. 

15 

JO. 

15 

JO. 

15 

.M, 

15 

JO. 

15 

JO. 

15 

JO. 

15 

0.  1 

5 

D 


SCALE 


CODE  IDENT  NO. 

DRAWING  NO. 

13923 

6 1000530 

SHEET 


FORM  NO  UO  i 00*  7 


C— 40 


MODEL  NO. 


FMT-667 


TESTED  BY 


SERIAL  NO. 


DATE 


AIM  - 4F/4G  DATA  SHEET 


CHANNEL 


INPUT 


OUT/TM-DC 


OUT/READ 


TOL/TM  (Vdc) 


MODKL  NO. 


FMT-Gf>7 


TESTED  BY 


SERIAL  NO.  DATE  . 


AIM  - 4F/4G  DATA  SHEET 


CHANNEL 

INPUT 

OUT/TM-DC 

OUT/READ 

TOL/TM  (Vdc) 

0 V 

*0. 15 

23 

* 

2.5  V 

*0. 15 

5.0  V 

±0.  15 

+5  Vdc 

0 V 

10.15 

24 

0 V 

2.5  V 

10.  15 

-5  Vdc 

5.0  V 

10.  15 

+5  Vdc 

0 V 

10. 15 

25 

0 V 

2.5  V 

10. 15 

-5  Vdc 

5.0  V 

10. 15 

0 V 

0 V 

10. 15 

2G 

1 V rms 

2.5  V 

10.15 

2 V rms 

5.0  V 

10.  15 

*The  data  deleted  from  this  block,  when  combined  with  certain  data  from  other  sources, 
could  be  developed  into  classified  information. 
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CODE  IDENT  NO. 

13923 

DRAWING  NO. 

61000530 

REV 

• 

SCALE 

SHEET  io  OF 

MODEL  NO. 

FMT-G67 

TESTED  RY 

SERIAL  NO. 

DATE 

• 

AIM  - 4F  CH. 

20  - 26  DATA  SHEET 

CHANNEL 

INPUT 

OUT/TM-DC 

OUT/RKAD 

TOL/TM  (Vdc) 

Pro 

21 

Launch 


Tost 

21 

Launch 


No  pulse 
1.  2 psec  p 
1.8  nsec  p 


RRG  lags  1 usee 
Coincidence 
HR 0 leads  1 iis. 


GPP  lage  1 nsec 
Coincidence 
GPP  leads  1 us. 


TV  lags  1 nsec 
Coineid  ence 
TV  leads  1 n s. 


Level  under  0.  5V 
1 V level 
10  V level 


0 V 

+0.  5 V 
0.0  V 


t C>0  Vdc 
+ 75  Vdc 
■00  Vdc 


0 V 

5 V p-p 
10  V p-p 


5.0  V 


0 V 
2.5  V 
5.  0 V 


0.5  V 
1.0  V 
1.5  V 


5.  0 V 


+0.25 
*0.  25 
+0.25 


+0.  25 
+0.25 
+0.  25 


+0.  25 
±0.  25 


+0.  25 
*0.  25 
+0.  25 


+0.15 
±0. 15 
±0. 15 


+0. 15 
+0. 15 
+0.  15 


+ 0. 15 
+ 0.  15 
+ 0.  15 
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SHEET  ' 1 OF 

t OHM  NO  not  00+  7 
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APPENDIX  D 


TEST  RESULTS 


V7 


i 

t 


T I ‘ST  DATA  S!  1 1 I TS 


Ql'Al.l  1 K'ATK'N  Tl'ST  PHOCFni’llK 


FMT-f.f.7  TKLFMliTKV  FQl'IPMFXT 


Customer  .A  1 1 1 X C 

Sp . No.  V C><~. :*T 

Vector  P/X  2l’:inU)0H-.‘.0l 


Customer  P.'N 


Serial  No. 


J22... 


Mare!'.  l«iT2 


MANITACTI  It  i n I’.Y 


a v r, . . 

\j  . 


sn  ayd:n  cc;.;pany 

Newtown,  Pa. 


Test  Tee!  ieinn  \ , f~.  yjjn  \V  vi. 

STftt-'T  Date  \\.&  0. 

Customor  _ 

Complete  Date  

fi*  K)  G /2  ‘ i ia^vc^^^^p^****1  ■ • 

*w  *> > 1 


D-3 


0 Ydc 
-5  Ydc 
-10  Ydc 


+25  Ydc 
0 \’ 

-25  Ydc 


+25  Ydc 
0 Y 

-25  Ydc 


+120  Ydc 
0 V 

-120  Ydc 


+120  Ydc 
0 Y 

-120  Ydc 


+ 00  Ydc 
0 Y 

-SO  Ydc 


+ 30  Ydc 
0 V 

-SO  Ydc 


5.0  V 


0 V 

2.5  V PP 
5.0  V PP 


0 V 


5.0  V 


0 V 


OUT/READ 


+■  ■ O 2-3 
+-2.iT2-2- 
+ S'-  <0  \ to 


Os ( 

+-  ^.SoovfP 
+ -S . ono  / PP 


t-  ,o~z.\ 

+ 2 -S  i O 

-v  4/tqs 


- . 002- 
+ 

+ 4-94,7 


v ,oo<8 
+ Q, . 5o£> 
+■  -S’,  o co 


± .O  o p 
+ 2,^ 
+ 4. 94b 


- . oz  a 

+ <2..4c\\ 

-v  -CT.  o o "7 


- • 0\  e> 

-V  2-5^2. 

+ S’.OlZ 


TCL/TM  (Ydc) 


±0.15 
JO.  15 
±0. 15 


±0. 15 
±0. 15 
±0.  15 


±0. 15 
±0. 15 
+0.15 


±0. 15 
±0. 15 
JO.  15 


+0. 15 
±0.  15 
±0. 15 


±0. 15 
±0.15 
±0. 15 


JO.  15 
±0. 15 
+ 0.15 


±0. 15 
±0.15 
•*0.  15 


SIZE 

Cul.C.  I.  M.lT  it  J. 

b.s  su liiU  (\0. 

A 

13S23 

(!  100ti  5;;t> 

MODEL  NO. 

FMT-667 

TESTED  RYJF 

SERIAL  NO. 

1 

DATE  . 

A 

AIM  - 1F/4G  DATA  SHEET 

*■  1U 

CHANNEL 

INPUT 

+30  Vdc 

9 

0 V 

-30  Vdc 

+30  Vdc 

10 

0 V 

-30  Vdc 

+295  Vdc 

11 

+345  Vdc 

+395  Vdc 

+220  Vdc 
+240  Vdc 
+260  Vdc 


— 3 20  Vdc 
-140  Vdc 
-160  Vdc 


0 V 

12.  5 V rras 
26  V nns 


OUT/TM-DC 


0 V 
2,5  V 


0 V 
2.  5 V 
6.0  V 


0 V 
2.  5 V 
5.  0 V 


0 V 

2. 

5.0  V 


i.  0 V 


Pow  er  Transfer 


5.  0 V 


0 V 
2.5  V 
5.0  V 


OUT/READ 


- • O 'Zl 

4-  2.505 

-v-  5-oM.s 


_ .oo\ 

A-  v5-  OS 


-V  • & 2.  \ 

-v  *2.^2. 

+■  S'.  O 3,0 


+-  . o o s; 
-V-  2. Sob 
+ S-DOl 


■+■  * O lo  S” 

+ a.  s 53 

t So\9 


t *0  2-1 

+ 2-^a^ 

+■  S . o S \ 


*cl  > ?\  \jJ 


-v-  . 0\A 
v'Z.^Sl 

4.2  2 


TOL/TM  (Vdc) 


40.  15 
40.15 
40.15 


40. 15 
40. 15 
40. 15 


40.15 
40. 15 
40. 15 


40. 15 
40. 15 
0.15 


Veri  (V 


40. 15 
40. 15 
40. 15 


40.15 
40.15 
40. 15 


Cut  l 1.  ...  I i\ 0. 

Li, iui  h.vj  NO. 

1 ■-  AAO 

1 *iv  /*  *) 

+ w • .-V 

CIOH  5.10 

s.  ee  r 


\7 


MODEL  XO. 
SERIAL  NO. 


FMT-GG7 
\ r>  *?  - 


T ESI' ED  RY 
DATE 


CHANNEL 


Al-Kl 

and  K2 


5 V 


INPUT 


0 V 

+ 25  Vdc 
+50  Vde 


0 V 

20  V rms 
40  V rms 


28  V off 
2S  V on 


N/A 


0 V 

+2.  5 Vdc 
+5.0  Vdc 


0 V 

+ 2.5  Vdc 
* 5. 0 Vdc 


0 V 

25  V rms 
50  V rms 


AIM  - 41'/4C»  DATA  SHEET 


OUT/TM-DC 


+ pulse 


5.0  V 


Relays  closed 
Relnvs  closed 


= 5 


OUT/RKAD 


£ FuJ 


C f-v4 


-v  . o\4 
a-  2.513 
4 ■S.'ddS 


+■  . o i 7 
^ 2 . .£03 
4 


-v-  . O IS 

4 2 .5-43 

4 o I 


EFlJ 


e o vo 


4 . o 
4 2.  s 02. 
a-  a.q  go 


4 * 0z 4 


TOL/TM  (Vdc) 


Verify 


Verify 


Verify 


±0.15 
±0. 15 
±0. 15 


±0.15 
±0.15 
±0. 15 


±0. 15 
±0.15 

,5 


V eri  fy 
Veri  fv 


Verify 


±0. 15 
±0. 15 
±0.  15 


±0. 15 
±0.  15 
±0. 15 


Slzt 

CODu  li. ..ni  ItO. 

A 

1 200  0 

01 0005:', 0 


CHANNEL 


INPUT 


OUT/TM-DC 


OUT/READ 


TOL/TM  (Ydc) 


*The  data  deleted  from  this  block,  when  combined  with  certain  data  from  other  sources, 
could  be  developed  into  classified  information. 


Duh  l . 1 

KO. 

i'  |t'M' A;',  0 

MODEL  NO., 
SERIAL  NO. 


rMT-r>r,- 


TESTED  BY 
DATE  . 


UJ 


CHANNEL 


IN  PIT 


0 Ydc 
-5  Ydc 
-10  Ydc 


+25  Ydc 
0 V 

-23  Ydc 


+25  Ydc 
0 V 

-25  Ydc 


+120  Ydc 
0 V 

• -1 20  Ydc 


+ 120  Ydc 
0 Y 

-120  Ydc 


4 30  Ydc 
0 V 

-30  Ydc 


4 30  Ydc 
0 Y 

-30  Y«!C 


AIM  - 4F/1G  DATA  SHEET 


OUT/READ 


+ • 0 2-1 


5.0  V 


0 V 


5.  0 V 


5.0  V 


0 V 


5.0  V 


5.  0 V 


5.  0 Y 


+ 2.5  \c\ 


+ 2.^2- 


2.nS3> 


-4-  2..S5S 


i- 


2.,  (oOS 


2. 


TOL/TM  (Ydc) 


±0.  15 
±0. 15 
±0  15 


±0. 15 
±0. 15 
+0.15 


±0.15 
±0. 15 
±0.15 


±0. 15 
±0.15 
±0. 15 


±0.15 
±0. 15 
±0. 15 


±0. 15 
±0.15 
±0.15 


±0. 13 
±0.15 
±0.13 


±0. 13 
±0. 15 
J0. 15 


tj/fi 


v/a 


SIZE 

A 

CC+E  11  i.ii  it J. 

13923 

D..  Y.ili'G  NO. 

C.  10005.30 

— ■ • 

i... . 

1 $:.ue  | M 

5:::.ev  • ir 

MODK.lt  NO. 
SKIM  A L NO. 


l’MT-r«i»7 


TESTED  MY 


DATE 


!Oo<»  \ n& 


CHANNEL 


INPUT 


•*  ao  Vile 


AIM  - 4F/IG  DATA  Fill’ IT 


-AO  Vdc 


+ 30  Vile 


-30  Vile 


4 29 o Vdc 
4 315  Vdc 
4 305  Vdr 


4 220  Vdc 
4 210  Vdc 
4 200  Vile 


-120  Vdc 
-110  Vdc 
•-100  Vile 


]?.  5 V rms 
25  V rms 


4 ]0  Vdc 


-10  Vi'c 


4 2. 5 Vdc 
5.  0 Vdc 


OllT/TM-DC 


0 V 

2.  r>  v 
r>.  o v 


o v 

2.5  V 
5.0  V 


0 V 


5.  0 V 


Jttmfl  m">  to  S7  Poiv  ;■)•  Ti'.ui.'.fi 


0 V 


5.  0 V 


OUT/H EAD 


1 


■V  2 • Laz 


N-  A. 


rJ.  n. 


4 |/W5T 


TOt./TM  (Vdc) 


10.  15 

10.15  tO 


10. 15 
±0.15 
10. 15 


10. 15 


10. 15 
•10. 15 
10. 15 


10. 15 
10. 15 


10.15 


m 


MODEL  NO.  FMT-G67 
SERIAL  NO.  I nT, 


TESTED  HY_ 
DATE 


12  vi  ' MU 

CHANNEL 


AIM  - 4F/4C  DATA  SHEET 


v >•  vNn  n 

INPUT  i 


OUT/TM-DC 


OUT/HEAD 


TOL/TM  (Vdc) 


Al-Kl 

and  K2 

r>  v 


o v 

h 2.")  Vdc 
h NO  Vdc 


0 V 

h 25  Vdc 
•»  50  Vdc 


0 V 

20  V rms 
•10  V rms 


28  V off 
28  V i'll 


N/A 


0 V 

-*  2.  5 Vdc 
1 5.0  Vdc 


0 

h 2. 5 Vdc 
-5.0  Vdc 


0 V 

25  V rms 
50  V rms 


5.0  V 


Relays  dosed 
Relays  elosed 


.11-15,  11,  15-  5 V 
0 V 
2.5  V 
5.  0 V 


0 

2.5 
5.  0 V 


0 V 
2.  5 V 
5.0  V 


HA 

JjA- 

v r uJ 

t- . d \~i 


-f  .on 


4 -.013 


Verify 

Verify 


Verify 


JO.  15 
*0. 15 
i0.  15 


*0. 15 
i0. 15 
HO.  15 


m 


C'  V'  v.  v 1 *.  v >•  f It  0, 

D.'Al. ii.G  NO. 

1 TOO? 

IsE  i-0 

O 

•The  data  deleted  from  this  block,  when  combined  with  certain  data  from  other  sources, 
could  be  developed  into  classified  information. 
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SERIAL  NO. 


FMT-GG7 


TESTED  BY 
DATE 


AIM  - 4F/4G  DATA  SHEET 


CHANNEL 


INPUT 


OUT/TM-DC 


OUT/READ 


. O | 0 


•V  2S’I2- 


+*  2.  - 2 8 


4-2. 


4-2-5^ 


2.  Idoo 


TOL/TM  (Vdc) 


15  i//ji 


±0. 15 
±0.15 
±0.15 


±0.15 
±0.15 
±0. 15 


±0.15 
±0. 15 
±0.15 


±0,15 
±0. 15 
±0. 15 


±0. 15 
±0.15 
±0.15 


±0. 15 
±0.15 
±0. 15 


±0.15 
±0. 15 
±0. 15 


±0. 15 
±0.15 
±0. 15 


h/J. 


CODE  I0ENT  NO. 
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SCALE 


SHEET  :i7  OF 


I 


FOHM  NO  1 10  f oo*  2 


A D— 13 


MODEL  NO. 
SEIUAL  NO. 


FMT-GG7 


T ESI' ED  15  V 
DATE 


CHANNEL 


Al-Kl 

and  K2 


INPUT 


+2S  V pulse 


2S  V interrupt 


+ 5 V pulse 


0 V 

+25  Vdc 
+ 50  Vdc 


. 0 V 
+ 25  Vdc 
+50  Vdc 


0 V 

20  V rms 
40  V rms 


28  V off 
28  V on 


* N/A 


0 V 

+2. 5 Vdc 
+5.0  Vdc 


0 V 

+2.5  Vdc 
+ 5.  0 Vdc 


0 V 

25  V rms 
. 50  V rms 


AIM  - 4F/4G  DATA  SHEET 


OUT/TM-DC 


+ pulse 


+ pulse 


+ pulse 


0 

2.5 
5.0  V 


0 

2.5 
5.0  V 


5.0  V 


Relays  closed 
Relays  closed 


Jl-43,  44,  45 


0 V 
2.5  V 
5.0  V 


.0  V 
2.5 
5.0  V 


V 


OUT/READ 


— m- — 


+ .o  is- 


+•■0  15 


V • ooS 


IV// A 

N)  f\ 


-v  . o r2_ 


A .05^ 


V • o u,. 


±0.15  ./ 

±0.15  Uj 

±0.15  ' 


TOL/TM  (Vdc) 


Verify 


Verify 


Verify 


±0.15 
±0. 15 
±0.15 


±0. 15  i j 

-40-15  nj U 

±0.15  ' ' 


Verify 

Verify 


Verify 


±0. 15 
±0. 15 
±0. 15 


fOIIM  NO  1 10  € OOS  2 
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DHAWING  NO. 

13923 
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SCALE 


SHEET 


MODEL  NO.  

SERIAL  NO.  

-v- 


CHANNEL 


FMT-G67 


TESTED  BY 

DATE* 

* 

AIM  - 4F/4G  DATA  SHEET 


«i-.  2s  iq i 


OUT/TM-DC 


OUT/READ 


TOL/TM  (Vdc) 


is  fJ/b 


+ 2>-l^ 


4-  S."7SO 


4-  » O I Cs> 


♦The  data  deleted  from  this  biockf.when  combined  with  certain  data  from  other 
could  be  developed  into  classified  information. 
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MODEL  NO.  FMT-GG7 
SERIAL  NO.  I 02^ 


TESTED  BY 
DAT^ 


CHANNE 


INPUT 


,,  AIM  - 4 F/4G  DATA  SHEET 


OUT/TM-DC 


OUT /READ 


TOL./TM  (Vdc) 


U/4 


■V  2,-12^ 


-v-  . O \ 8 


±0.15 

±0.15 

±0.15 


±0.15 
±0. 15 
±0. 15 


±0.15 
±0. 15 
±0. 15 


±0.15 
±0.15 
±0. 15 


W/l 


4- 1 


*The  data  deleted  from  this  block,' when  combined  with  certain  data  from  other'  sources, 
could  be  developed  into  classified  information. 
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01009530 

D— 16 


MODEL  NO.  FMT-007 


TESTED  BY' 


SERIAL  NO.  I 


DATE 


AIM  - 1F/1G  DATA  SHEET 


CHANNEL 


INPUT 


OUT/TM-DC 


OUT/READ 


TOL/TM  (Ydc) 


A-  . C>  2-2- 


fZ.6^ 


A-  2.7^0 


+ 2-S  bZ- 


a-  2 .Sol 


A-  2.  tog 


+ 2.  6>  o~J 


AO.  15 
*0. 15 
JO.  15 


±0,15 
AO.  15 
AO.  15 


JO.  15 
AO.  15 
JO.  15 


AO. 15 
AO.  15 
AO.  15 


AO.  15 
AO.  15 
AO.  15 


AO.  15 
AO.  15 
J0.  15 


AO.  15 
AO.  15 
AO.  15 


AO.  15 
AO.  15 
AO.  15 
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w. 
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G1000550 
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MODEL  NO. 
SERIAL  NO. 


FMT-G67 


TESTED  nv_ 
DATE 


g_  ^ , / 9 7 


O AIM  - 4F/1G  DATA  SHEET' 


OUT/TM-DC 


OUT/READ 


-v  2.  • (?0  l 


t-  • o l 


TOL/TM  (Vile) 


*0.15 

±0.15 


±0. 15 


±0. 15 
±0.15 
±0.15 


±0. 15 
±0. 15 
*0. 1 5 


*0. 15 
±0. 15 
±0.  15 


±0.15 
±0. 15 
±0. 15 


±0. 15 
±0.  15 


±0. 15 
*0. 15 
±0. 15 


±0.  15 
±0. 15 


±0.  15 
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MODEL  NO. 

FMT-G67 

T ESI' ED  DY 

SERIAL  NO. 

( O?— 

DATE 

O i 

i ^ 

_ AIM  - 4F/4G  DATA  SHEET 

Qiz. 


INPUT 

OUT/TM-DC 

OUT/READ 

TOL/TM  (Vdc) 

Verify 


Verify 


Verify 


±0.15 
*0. 15 
±0.  15 


±0.15 
±0.15 
±0. 15 


Verify 

Verify 


Verify 


JO.  15 
±0.15 
±0. 15 


±0. 15 
±0. 15 
±0. 15 


±0.15 
±0. 15 
±0. 15 


ti/t 
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13923 
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SCALE 


D— 19  — « 


SHEET 


f OHM  NO  1 »n  »'  r«  ■» 


EMT-Gd" 


TESTED  11V 


MODEL  NO._ 
SERIAL  NO. 


AIM  - 4F/-IG  DATA  SHEET 


\ 

CHANNEL 

INPUT 

OUT/TRI 

0 Ydc 

0 V 

1 

-5  Ydc 

2.5  V 

-10  Ydc 

5.0  V 

0 V 

0 V 

2 

30  V p-p 

2.5  V 

GO  V p-p 

5.  0 V 

+25  Ydc 

0 V 

3. 

0 V 

2.5  V 

-25  Ydc 

5. 0 V 

+ 25  Ydc 

0 V 

4 

0 V 

2.5  V 

-25  Ydc 

5.  0 V 

+120  Ydc 

0 V 

1 5 

0 V 

2. 5 V 

•-120  Ydc. 

5.  0 V 

a 120  Ydc 

0 V 

6 

0 V 

2.  5 V 

-120  Ydc 

5. 0 V 

+ 30  Ydc 

0 V 

7 

0 V 

2.5  V 

-30  Ydc 

5.  0 V 

+30  Ydc 

0 V 

8 

0 V 

2.  5 V 

-30  Ydc 

5.  0 V 

OUT/READ 


+ 2.  « A>  3>3> 


^ 0-  6>4S 


-t-  c ,~l  L*  £3 


+2.57 


+■  2 1 W 


■ O L ~> 
+-  ^ • L c- 


-t-Z. 


TOL/TM  (Ydc) 


±0. 15 
±0.  15 
AO. 15 


AO.  15 
±0. 15 
AO.  15 


AO.  15 
AO.  15 
+0.15 


AO.  15 
AO. 15 
+0. 15 


AO.  15 
AO.  15 
AO.  15 


AO.  15 
+0. 15 
AO.  15 


AO.  15 
AO.  15 
AO.  15 


SIZE  CODE  ILiM  NO.  I DRAWING  NO. 


A 13S23 


SCALE [D-20 
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MODEL  NO.  FMT-G07 
SERIAL  NO.  / 0 


TESTED  DY_ 
DATE 


Tg.  wa  o 
CHANNEL 


4- 

INPUT 


o AIM  - 1F/4G  DATA  SHEET 
_Cc 

OUT/TM-DC  Ol 


OUT/READ 


■4-  2.  4.-21 


4-  / . 0 G -7 


H • SH 


+ ■ 01*1 


TOL/TM  (Vdc) 


±0. 15 
±0.15 
±0. 15 


±0. 15 
±0. 15 
±0. 1 5 


±0. 15 
±0.15 
±0. 15 


±0.  15 
±0.  15 
±0.  15 


±0.  15 
±0. 15 
±0. 15 


VerifY 


±0.  15 
±0.  15 
±0. 15 


±0. 15 
±0. 15 
±0. 15 
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13923 

G 1000 530 

MODEL  NO. 
SERIAL  NO. 


FMT-GG7 

/ n 


TESTED  BY  )W 


DATE 


A J -K1 

and  K2 


AIM  - 4F/4G  DATA  SHEET 


INPUT 


^ 2S  Y dim  sc 


2S  V interrupt 


+ 5 V nulse 


0 V 

+25  Vdc 
+50  Vdc 


0 V 

+25  Vdc 
+ 50  Vdc 


0 V 

20  V rms 
40  V rms 


28  V off 
2S  V on 


‘ N/A 


• 0 V 

+2. 5 Vdc 
+5.0  Vdc 


0 V 

+2. 5 Vdc 
+5.0  Vdc 


0 V 

25  V rms 
50  V rms 


OUT/TM-DC 


OUT/READ 


5.0  V 


0 V 


5.0  V 


Relays  closed 
Rclavs  closed 


<31-43,  44,  45  = 5 V 


5.0  V 


0 

2.5 
5.0  V 


0 

2.5 
5.  0 V 


+-.0  Ho 


+•  .OiS 


dr.P.vu 


+-  . o T>2> 


0-  . ?tt 


1012- 


TOL/TM  (Vdc) 


VeriR' 


VeriR' 


Verify 


±0.15 

±0. 15  j 
±0. 15 


±0.15 

±0.15 

±0.15 


±0. 15 

±0.15  • 

fl 

±0.15  ' 


Verify 

Verify 


Verify 


±0. 15 

±0. 15  / 

±0. 15 


±0. 15 
±0.15 
+0. 15 


Wt 


m 


SIZE 

A 

CODE  IDEM  NO. 

13923 

DRAWING  NO. 

G1000. 

‘.30 

SCALE 
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*The  data  deleted  from  tills  blocki  when  combined  with  certain  data  from  othet  sources, 
I could  be  developed  into  classified  information. 
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A 

CODE  ICENT  NO. 

13923 

DRAWING  NO. 

01009330 

rn  < 

<J 

j SCALE 

D— 23  SHEET  io  Of 

1 

I 


CHANNEL 


INPUT 


0 Vdc 
-5  Vdc 
-10  Vdc 


0 V 

30  V p-p 
00  V p-p 
+25  Vdc 
0 V- 
-25  Vdc 


+25  Vdc 
0 V 

-25  Vdc 


+120  Vdc 
0 V 

• -1 20  Vdc 


+120  Vdc 
0 V 

-120  Vdc 


+30  Vdc 
0 V 

-50  Vdc 


^ 30  Vdc 
0 V 

-50  Vdc 


OUT/TM-DC 


5.0  V 


5.0  V 


0 V 


5.0  V 


0 V 


5.0  V 


a.  l*o  . l °iiz. 


5.  0 V 


OUT/READ 


+ - 

0 43  . . 


O V 

+ 2-SooVPP 
+ S.  oooV PP 


+-.03.4 

-f  2-522 

+-  S.  0 03, 


r . 007 

+ 2.  wqs 

.375 


4-  . O 2-3- 

■v  7..v5n 


-+  2.-S  10 


• o *4  (o 
> 2. . S 3 S 
v S.  l 3 


TOL/TM  (Vdc) 


AO.  15 
+0. 15 
+0. 15 


+0. 15 
+0. 15 
+0. 15 


AO. 15 
AO.  15 
+0. 15 


A 


AO.  15 
AO.  15 
AO.  15 


UJ 

5 ^ 

Cv/ Oil  1 + i-ti  mJ, 

13S23 

t ■>»«  %•«  Ij 

• 

«u 

KO. 

1 s;.me  |d-84  | c:;*£v  • or 

MODEL  NO. 
SERIAL  NO. 


FMT-GG7 


TESTED  DY  E 
DATE 


(U . -J  o . I 97 


CHANNEL 


I v l A-O  VJ  taO 


INPUT 


* 1 , AIM  - 4F/-1G  DATA  SHEET 

■>vT  A ( - 


OUT/TM-DC 


OUT/KEAD 


- -OS 
-1-  'I.S'Zo 
S.  o . 


- • o i sr 

+ 2.S4  S' 

+ 5.  I o" 


V • O-Z-l 

4-Z..S2-1 

-+  S.  0 2.3, 


+-  .02^ 

+ '2.^2  "S  . 
+ S.  O 2-1 


+ . o <3  4 . 

4-  2- 

4-  S.OSJ 


t - OiO 

t-  2 

4~S-  o4  o 


-t-  -Oil 
2.  .4  o 

4-  <-f-9 Qo 


4 . O ©9 

4-  2-SoS 

4-  4 -^S 


TOL/TM  (Vdc) 


±0.15 

±0.15 

±0.15 


±0.15 
±0.15 
±0. 15 


±0.15 
±0.15 
±0. 15 


±0. 15 
±0.15 
±0. 15 


±0.:15 
±0.15 
±0. 15 


±0. 15 
±0. 15 
0.15 


Veri  fv 


±0. 15 
±0.15 
±0.  15 


±0. 15 
±0.15 
±0. 15  ‘ 


code  m. 

DRAWING  NO. 

13S23 

G1000530 

SCALE 


SHEET 


XT 


MODEL  NO. 
SERIAL  NO. 

vAA  e„v ' 


CHANNEL 


FMT-CC7 

I DV 


Al-Kl 

and  K2 


5 V 


C n VJ 


INPUT 


►A  o L- 


T ESI' El)  DY 

DATE 

AIM  - 4F/4G  DATA  SHEET 


ODT/TM-DC 


OUT/READ 


. 0 V 
+25  Ydc 
+50  Vile 


0 V 

20  V rms 
40  V rms 


28  V off 
28  V on 


N/A 


0 V 

+2.  5 Vile 
+ 5.0  Vile 


0 V 

+2.  5 Vile 
+ 5.0  Vdc 


0 V 

25  V fms 
50  V r iv.  s 


5.0  V 


.Relays  closed 
R claws  closed 


Jl-43,  41,  45  = 5 


5.0  V 


VvS".  ooo 


• . O 
-4- 

■ r~  „ / 

r out  ^ c> 


. F-  W> 
£ .GuJ 


-v-  • oo^ 
+ 2.^9  ft 


A-  ■ O \ O 

+ <4.9fV| 


' O ^ 
+ 'Z.si  <?. 
A-  -S  . 0 0 


SIZE  CODE  i::m  .so.  DhAWIKO,  no. 
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SCALE 


TOL/TM  (Vile) 


Verifv 


Verify 


Verify 


±0.15 
±0. 15 
+0. 15 


±0.15 
±0. 15 
±0. 15 


±0. 15 
. ±0.15 


Veri  fy 
Veri  fy 


01000550 


SHEET 


Verify 

±0. 

15 

±0. 

15 

±0. 

15 

±0. 

15 

±0. 

15 

±0. 

15 

±0. 

15 

±0. 

15 

±0. 

15 

ft  On • • 9j r\  i in  f * 


MODEL  NO. 
SERIAL  NO. 


FMT-667 


u »a  e i 


INPUT 


TESTED  DY 

DATE 

« 

AIM  - 4F/4G  DATA  SHEET 


OUT/TM-DC 


; £ ^ U)  Lt 


+5  Vdc 
0 V 
-5  Vdc 


.+5  Vdc 
0 V 
-5  Vdc 


0 V 

1 V rms 

2 V rms 


OUT/READ 

TOL/TM  (Vdc) 

-v-  ■ ooM 

±0.15 

+ zA 

. 

±0.15 

±0.15 

+■  . 0 

• 

±0.15 

+•  2.<ri4 

±0.15 

v L(  ctt?8 

±0. 15 

5.0  V 


T . <?-S2_ 
+ 2.^08 
+ o OS 


±0.15 

±0.15 

±0.15 


±0. 15 
• ±0, 15 
±0. 15 


*The  data  deleted  from  this  block,  when  combined  with  certain  data  from  other  sources, 
could  be  developed  into  classified  information. 
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Para.  9.0  Data  Sheets 


ACCEPTANCE  TEST  RESULTS 
of 

UHF  TELEMETRY  TRANSMITTER 
/2.02- 

MODEL  *T-flP  (f) 
CUSTOMER  AK)fl/C 


SPEC.  NO. 

T /bet- 

SALES  ORDER 

OUTLINE  DWG. 

NO.  ? x-&  c'  {’30~7 

SERIAL  NO. 

!C>G 

FREQUENCY  _ 

MHz 

DATE 

'l-Ot/')'- 

MANUFACTURED  BY 


((D)  Vector  an  aydin  company 

Nowtown,  Pa. 


Pin  Connections 

Pin 

Function 

A or  1 

* IFt/ 

B or  2 

r^c-P/A/ 

C or  3 

&A/f) 

D or  4 

GA/P 

E or  5 

F or  6 

DATA  SHEET 
PAGE  1 of  5 


REVIEWED  AND  APPROVED  BY 


SIZE 

csoz  irvzNT  so. 

D.V.i'.'.Ha  so. 

I 

A 

13923 

62003015  I 

r 

uou.  | 

iWXT  13  « r, 

j >,>:  i t/n 


<A  D-as 


G.  1.3 


Scr  # / ‘j  C 
Date  L.//C-/1' 
Tested  By  Q / 
7~ 


Test  Equipt.  Calib.  v^-'/ (Stamp  Acc. ) 

Visual/Mcchanical  , (Stamp  Acc.) 

^ 

Weight  / L,  /Ctv-.  (Limit  / (,  Oz.) 

TEST  RESULTS 
ModrJation  Characteristics 
Deviation  Sensitivity 

f Vrms/ 'l~9-0  kHz  Deviation 

Limit:  / Vrms  ilOfTc/__L_£_^_kHz  Deviation 

Modulation  Freq.  Response 

Mod.  Froo.  II/.  Response  dn  Mod.  Freq.  II/ 


G.O 

6.1 

G.1.1 

G.l.1.3 

G.  1.2 


Mod.  Freq.  Hz 
10 
100 
IK 
10K 
50K 

LIMIT:  ± /./2 


dB  FROM  £-  L 


Mod.  Freq.  II/  Response  dB 
100K  "•  / 

300K  ~ / 

50  OK  

700K  

1M  

IK  TO  Hz 


MODULATION  DISTORTION 


Mod.  Frog.  H:-. 
100 
IK 
10K 
100K 

LIMIT: 


Distortion  F- 

U 

/■/ 

A 

z*  r 


per  £ / C 0 

kHz  DEVIATION 

# 

f 

CODE  1DIKT  »;0. 

DPJ.V.INS  KO. 

13923 

G2003015 

- - 

I SliLLV  t : Or 


‘.■•I 

D-29 

6. 1.4 


Scr  (‘  / cl  C 
Date  2.7/ A / ' T* 


Tested  Dy  J7  V? 


Modulation  Input  Impedance 

>1-0  K ohms  Limit: 


"2-0  k ohms  Min. 


G.1.5 

Incidental  FM 

H- 

■N 

< 

kHz  Limit:  ± 

kHz 

G.  2 

G.2.1 

Input  Characteristics 

Reverse  Polarity  No  Damage 

G.2.2 

Over  Voltage  G£f  No  Damage 

G.2.3 

Input  Current 

Input  Ydc 

Lo 

Input  Current  (Amps. ) 

43c> 

Nominal  2? 

High  ' *- 

Y 3 cp 

Limit:  . ^ f° 

Amps.  Max. 

• 

6.3 

OUTPUT  Cl  1 A R A C T E R I SIT C. S 

G.3.1 

Output  Power 

Input  Vdc 

Output  Power  Watts 

Lo 

i-7r 

Nominal  2^ 

High  l1— 

3- IS" 

Limit:  1.-0 

JSValts  Min. 

G.  3.  2 

Output  Frequency 

Input  Vdc 

Lo  V 

Frequency  kHz  •*> 

X.o/.  cf 

From  Assigned 

. oc. 

Nominal  2S 

L Y<?  c /■ c; 

. c'c.  P 

High  )i- 

i <-  f.  y 

tv  a c.y 

Limit: 

J r from  Assigned 

* # 

k in:  \ j,j 


D-30 


Scr  # 


Date  7.//C 


Tested  By  J>;V) 


G.3.3 


Spurious  Output 
Freg.  Mil/ 


Spur  level  (dB) 


AU  oUiers  >70  dB  Below  Carrier 

Limit: dB  Below  Carrier  (Table  1) 


G.3.4 

Load  VSU'R 

Open  and  short 

6.4 

TEMPERATE  RE 

To  nip  °C 

Input  (Vdc) 

Lo 

Lo  ^y 

“ «c 

Nom.  28 

3^ 

t'/A 


Input  I (Amps) 

lc>* 


Output  Power 


JL  JS 


Output  Frog. 

u CJ 7 


r,'  From  A ssi  ■ 


. i O'i-J' 


S<>0 


Jfs 


J If 


L *’  b -P 


Hi 

r 

o 

iio 

ii  r 

/elV-C 

s 

. C*XO 

Tf  S ®q 

Nom  28  . 

i it> 

3.  ?r 

/we 

. £.« 

Hi  J5- 

iio 

yir 

/<?  re 

. / 

Limit:  Input  I Y ->*  O Amps  Max. 

Output  Power  1_  ~o  Watts  Min. 
Output  Frog. - - & <•’  S c(  from  Assigned 


SUE 

coce  tetar  t;o. 

IV.-WYIKO  IK). 

•y 

A 

13923 

6200301;. 

e.- 


scale 


i >• 


Ill'  Power  (Watts) 

btfcKf. 

3-7f 

C of-  ifrO 
i ir 

3-7  r 

11F  Fri  q (ldlz) 

1.0  )■  7 

t-c  /.  9 

Input  Current  (Amps) 

yjo 

Yio 

* 

Incidcm.nl  I'M  (luix)" 

: o-  Wo 

£ o • /io  ■ 

PRE PA  It \T ION  FOR  DELIVERY 

Audit  Inspection 

m 

Stamp  acceptance 

.V  a*:i,  9.0  Data  Sheets 


ACCEPTANCE  TEST  RESULTS 

of 

U)IF  TELEMETRY  TRANSMITTER 
MODEL  ST-102  (*)  (L) 

CUSTOMER 


SPEC.  NO. 

t/p'll- 

SALES  ORDER 

OUTLINE  DWG 

• NO#  <T o C- p jC  *7 

SERIAL  NO. 

'Lff 

FREQUENCY  _ 

/'/el'i-<T  MHz 

DATE  \.  ft  (fax 

A 


\ \ 
// 


MANUFACTURED  BY 

Vector  an  AYDIN  COMPANY 

Newtown,  Pa. 


Pin  Connections 

Pin 

Function 

A or  1 

■i'L/y 

B or  2 

fY't-.O  I/'S 

C or  3 

or.*/? 

D or  1 

E or  5 

F or  C 

DATA  SHEET 
PAGE  1 of  3 


G.  1.3 


Rer « *2-  rj>  /, 

Da  to 

Tested  By  ,.Q 


G.O 
6.1 
G.  1.1 
G.l.1.3 

G.  1.2 


Test  Kquipt.  Calib.___^_ 
Yisual/Mcchnnical  - 

We i ght  / ^ ;0 7. . 

TKST  RERUI.TR 
Modulation  C'laracteristies 
Deviation  Sensitivity 
/ Vrms/ 


(Stamp  Ace. ) 

(Stamp  Acc. ) 
mit  / b Oz. ) 


(Limit 


S'-  O kHz  Deviation 


Limit:  ) _Vrms  =10 £/  8 5~.  O kHz  Deviation 

Modulation  Freq.  Response 


Mod.  Frog.  Hz  Response  d!3  Mod,  Free;.  Hz  Response  dB 

10  ^ 100K  f 
100  ® 300K  4-  ! 

1K  & 500K  * / 

10K  O TOOK  

50K  0 1M 

LIMIT:  ± I « ■ dB  FROM  £.  Hz  TO 


MODULATION  DISTORTION 


Mod.  Five.  Hz 
100 
IK 
10K 
100K 

LIMIT: 


Distortion  r 



__t£_ 

/.  C>  rf  per  ~ 3 css }:liz  DEVLATION 


re-*k  Hz 


ci:e 

ccot;  letter  i:o. 

LXwM.iuCs  i»0*  ' 

r. 

A 

JLOb’.co 

G:Mn;;oi5 

ItiifCT  \ i or 


Modulation  Input  Impedance 

y~)  c*  K ohms  Limit: 

* 

Incidental  I'M 

J:  C.  ~*-V kHz  Limit:  ±_ 

Input  Characteristics 
Reverse  Polarity  P'f  No  Damage 
Over  Voltage  CZTno  Damage 
Input  Current 


Scr  ft  *2-  S 9 

Date  \.//C 
Tested  Hyj; 


_\-£_K  ohms  Min. 


Input  Vdc 
Lo  ^ 
Nominal  2S 
High 

Limit: 


Input  Current  (Amps. ) 

9 s~q 

tru 

9ro 

Amps.  Max. 


OUTPUT  CiiARACTERISITCS 
Output  Power 


Input  Vdc 

Lo 

Nominal  2? 
High  J 1— 
Limit:  ^-^0 

Output  Frequency 
Input  Vdc 

Nominal 


Output  Power  Watts 

±1 

£1 

Watts  Min. 

Frequency  kHz 


Co  From  Assigned 


t')3-  7 - **cc  V 


■ c ->  / rc  from  Assigned 


u 

COPE  UXI.T  no. 

DXV.Vifta  NO. 

A 

13923 

<52003013 

I.  ■ I JiJil  S/i/ 


Scr  If  Vf  S' 

Date  '•*-// Q/H- 
Te s ted  liy  S/jn 

6.3.3  Spurious  Output  . 

Frog.  Mllz  Spur  Level  (dB) 

* 

' • >~?o  J6  tisf/i  a/)a'0£ 


All  others  >70  dB  Below  Carrier 


Limit;  Cf  1 

dB  Below  Carrier  (Table  1) 

G.3.4 

Load  VSWR 

Open  and  short 

circuit  load  P^Xo  Damage 

6.4 

TEMPERATURE 

T;  nip  CC 

Input  (Vdc) 

Input  I (Amps) 

Output  Power 

Output  Free. 

k 

% From  Ass::.'.'.' 

Lo 

Lo  LV 

no 

1-7 

-T/V-/ 

t 

. o ‘•-cvn  J t 

cC 

Nom.  28 

S <yo 

i-7 

r/y./ 

. 0/><r.  *7  ! 

&oO 

r/yy 

. t'CC  c-)2  i 

Hi 

Lo  ^ 

$ 7° 

3-7 

W~/ 

. /J 

°c 

Nom  28  . 

M* 

i 

Hi  J1- 

<pvj 

3.  y 

y>./ 

Limit: 

Input  I / & 

Amps  Max. 

Output  Power  2-  Watts  Min. 

Output  Freq._  - • 

^ rc  from  Assigned 

i 

| 


V}  11  NATION 


111'  Power  (Walts) 

cEfoFl 

i- 

Ct'Kitvi* 

r-*7 

/)  F 7 [n 
*7 

HF  Frcq  (Idlz) 

m 7 

yOJ  F 

Input  Current  (Amps) 

f TO 

fro 

s ro 

Incidental  I'M  (kllz)" 

*0  T V 

zV 

PREPARATION  FOR  DELIVERY 

Audit  lnspection_ 

Stamp  acreptnnco 

i. 


SI2E 

cors  ic;r.r  no. 

c.'-v.viriQ  uo. 

A 

13923 

0200301  r> 

JiCAU. 

oiiLKT  ) i 

or 

/.I  D— 37 


i 


sci /ir 

(Stamp  Acc. ) 

4, 0 Visnal/Mechanicnl  > ( (Stamp  Acc. ) 

Weight  / 1-  'Ov.7~'  (Limit  / V Oz.) 

I J 

C.  0 TEST  RESULTS 

G.  1 Modulation  Characteristics 

' ———————  - --  ' - 

G.  1.1  Deviation  Sensitivity 

6. 1. 1.  3 / Vrms/ 1.11/,  Deviation 

Limit: [ Vrms  --M057  tf-J  kllz  Deviation 

G.1.2  Modulation  Freq.  Response 

Mod,  Froo.  Hz  Response  <1R  Mod.  Freq.  Hz  'Response  dR 


10 

a 

100K 

100 

o 

30  OK 

' 

IK 

0 

BOOK 

, 

10K 

o 

700K 

• 

5 OK 

Y 

1M 

LIMIT:  ± L o 

dB  FROM  0 c- 

Hz,  TO 

3 ecs  Hz 

MODULATION  DISTORTION 

' 

Mod.  Freq.  11 7. 

Distortion  r,- 

100 

IK 

10K 

100K 

/-  «/ 

/.  V 

/ y 
/.r 

LIMIT:  X 

• ^ ri  per  - /co 

Jill/.  DEVIATION 

j| 

• 

i 

1 1 

Da  tc  1//C/TI. 
Tested 


6.1.4 


G.  1.5 


G.  2 
G.2.1 
G.2.2 
G.  2.3 


6.3  ' 
G.3.1 


G.  3.  2 


Sci' « /*>,[, 

Da  to  r 771  /it 

Tested  By  J>7 A 


Modulation  Input  Impedance 
0 K ohms 


Limit: 


"LO  K ohms  Min. 


Incidental  FM 

i Q*  I V 0 kHz 


Limit:  -i 


Input  Characteristics 


Reverse  Polarity 


Over  Voltage 
Input  Current 
Input Vdc 


No  Damage 


No  Damage 


Lo  17 

Nominal  2$ 
High 


Inp'it  Current  (Amps. ) 

<i)o 

4/C 

I/O 


Limit:  "f5~°  Amps.  Max. 


OUTPUT  CHAR  \CTi:nrSITCS 
Output  Power 


Input  Vdc 

Lo VV 

Nominal  2S 
High 

Limit:  ~L-0 


Output  Power  Watts 

j.r 

j-r  

*-r 


Walts  Min. 


Output  Frequency 
Input  Vdc 
Lo  W 


Input  Vdc  Frequency  kllz 

Lo *7^1-3 

Nominal  21  W 

High  )2-  % L • 3 


High  )*- 

Limit:  i 


% From  Assigned 


from  Assigned 


size 

t.::.T  i.o. 

L.w*.Vi  »*\3  l»0* 

A 

1 3Q9^ 

(12003015 

t-C.AU. 

1 

|r.,wCt“-  c. 

G.3.3 


Spurious  Output 
Frcq.  MHz 


Scr  il  / 

Date  1 H % 
Tested  1 Jy  J7  */* 
jT- 


Spur  level  (dB) 


>~/o  c/[-  &{/£/?  T {rtf  &/}A'Ct 


C.3.4 


Temp  CC 


All  others  >70  dB  Below  Carrier 

Limit:  (s> *Y  dB  Below  Carrier  (Table  1) 


Load  VS\VR  , //> 

/-V/7 

Open  and  short  circuit  load  Q Xo  Damage 


TEMPERATURE 


Input  (Vdc)  Input  I (Amps)  Output  Power  Output  l-rcq.  Q From  Assi 


Lo  L? 


Korn.  28 


X.ciT 


- C 


fie  IX- 


VinHATlON 


RF  Power  (Walts) 

fit  font 

3-r 

Ot-'fl  trsO 

±-r 

Antrim 

3J 

RF  Freq  (kHz) 

Input  Current  (Amps)  _ 

</H 

<t/o 

V/S 

* 

Incidental  FM  (kHz)” 

zo.  Ho 

c.  j . rff/'i- 

t o-  H0 

PREPARATION  FOR  DELIVERY 

Audit  Inspection 
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Stamp  acceptance 

- 

size 

czzz  i:i„r  i.o. 

RtA'.YUtS  CO. 

j 

A 

...  O u 

G20o:?oir> 

i 

» 

! 

t 

:>cau. 

i 

j-iJAY  i.  v.  ; 

1 

. 


i 
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APPENDIX  E 

: ! 

A3  CARD  ACCEPTANCE  DATA 
(February  1973) 

1 • 14 


MODEL  NO.  F? IT-667  TESTED  BY • 

SERIAL  NO. PATE..  ^ L ,/<??,] 

ACM  - 4G  DATA  SHEET 


— 

CHANNEL 

INPUT 

OUT/TM-DC 

OUT/READ 

TOL/TM  (Vdc) 

A & B Open 

2.34V 

1,1^ 

±0. 15V 

20 

B shorted  < ^ — ■ * 1 

2.8V 

-l  .u'if 

±0, 15 

A & B shorted 

3.5V 

3 . y v o 

±0.15 

A shorted 

4.67 

y.  s'vv 

±0. 15 

> 

E = 0. 5V  E - -9. 5V 

0 V 

0,0  0 8 

±0.15 

21 

r fD-i. 

E - L - -i.  jV 

E.  = -9.5V  E_,  - 0.5V 

A B 

2. 5V 

2 . s 0 C. 

±0. 15 

5.0V 

* 

±0. 15 

0 V 

0 V 

o o o y 

±0. 15 

22 

SOVrms 

2.5V 

.s»r 

±0. 15 

100  Vrms 

5.0V 

s.oir 

±0.15 

0 V 

o,  o IS 

±0.15 

23 

* 

2.5  V 

l.  W'2'5" 

±0. 15 

5.0V 

V 

±0. 15 

Ea  = Vo-2.5V 

E = Vo  +2.  5V  J 

E“  = E Vo 

EA  = Vo  + 2. 5V  7 

eb  = Vo  '2* 5V  J 

0 V 

D.  II  1 

±0. 15 

24 

2.5V 

5.0  V 

| 

Z-  S 3 C. 

V-9V  3 

±0.15 

±0.15 

E =Vo  -2.5V  7 

eb  = Vo  +2‘ 5V  ^ 

ea  = eb  = Vo 

E = Vo  +2.5V  7 

E*  = Vo  -2. 5V  J 

B 

0 V 

0,110 

±0.15 

25 

2.5V 

±0.15 

t 

5.0V 

V-  9 ? 3 

±0. 15 

0 V 

0 V 

•r  o.rfo? 

±0. 15 

2G 

1 Vrms 

2. 5V 

2 .</  7/ 

±0. 15 

2 Vrms 

5.0V 

V-  ?7  2- 

±0. 15 

*The  data  deleted  from  this  block. 

when  combined  with  certain  data  from  other  sources. 

could  be  developed  into  classified  information. 


ro«v  no  not  oos-2 


E-2 


MODE1  NO, 
SERIAL  NO. 


TESTED  BY 

DATE  ZeL,  l X 


CHANNEL 

INPUT 

. — *“ 

OfT/TM-DC 

OUT/READ 

No  pulse 

IV 

r.S'T 

20 

1.2:  sec  p 

2V 

2 1° 



1.6'  see  p 

5.0V 

f.oo 

Pre 

RRC  leads  1 usee 

0 V 

21 

Coincidence 

*■«  : 

■2  .WO 

Launch 

RRG  loiTa 

5. 0V 

5".o  O 

Post 

GPP  leads  1 u sec 

0 V 

-ox 

21 

Coincidence 

2. 5V 

2.fe6T 

Launch 

GPP  lags  1 u s. 

5.0V 

St  O 

TV  leads  1 u sec 

0 V 

— o.o  "7 

22 

Coincidence 

2.5V 

2 . (s  O 

TV  lags  1 pi  s. 

5.0V 

/ oJ 

Pulse  Absence 

1.0  V 

'/•  o 

23 

Video  in  Low  Noise 

2.  5V 

2 r 

Video  in  High  Noise 

4.0  V 

</.  o 

0 V 

0 V 

C . ® o 

24 

-0.5V 

2.5V 

2 S? 

-1.0V 

5.0V 

f. 

-85  Vdc 

0 V 

- c.  or 

25 

-72.5  Vdc 

2.5V 

• -z.ro 

4 * ’ 

-GO  Vdc 

5.0V 

L/  .9» 

1 

TOL/TM(Vdc) 


±0.  20 
±0.  25 
±0.  25 


±0.  25 
±0.25 
±0.25 


: - ov 

2.  5Vdc 

2.  Sfl 

O j 

i0.  lo 

5Vp-p 

2r5Vp-p 

?7J 

vV'A'J 

1 *0. lo 

lOVp-p 

5rOVp-p 

S3* 

±0.  15 

CODE  ICENT  SO. 

DRAWING  NO. 

13923 

• sn  nniocs? 


MODEI 

NO.  FMT-r.i.7 

TESTED  BY 

SERIAL  NO. 

DATE  l X 

AIM  - 4F  CH. 

20  - 20  DATA  SHEET 

CHANNEL 

n 

INPUT 

OLT/TM-DC 

OUT/READ 

TOL/TM(Vdc) 

No  pulse 

IV 

C.S<T 

±0.25 

20 

1 . 3 i sec  p 

2V 

2 1° 

±0.25 

1. 6:  .sec  p 

3.  OV 

f.OO 

±0.  25 

Pre 

RRG  leads  1 usee 

0 V 

- o.  X 

±0.  25 

21 

Coincidence 

2.5V 

■2  WO 

±0.25 

Launch 

RRG  lass  lysec 

3.0  V 

f.OO 

±0.  25 

Post 

GPP  leads  1 u sec 

0 V 

-ox 

±0.  25 

21 

Coincidence 

2.5V 

2.  fcsr 

xO.  25 

Launch 

GPP  lags  1 u s. 

5.0V 

! f./o 

±0.  25 

TV  leads  1 y sec 

0 V 

— o.o r 

±0.  25 

22 

Coincidence 

2.  5V 

2 .6.0 

±0.  25 

TV  lags  l|is. 

5.  OV 

£ 

±0.  25 

Pulse  Absence 

1.0  V 

'/•  * 

iO.  25 

23 

Video  in  Low  Noise 

2.5V 

2 r 

±0.25 

Video  in  High  Noise  4.  OV 

</. 

±0.  25 

0 V 

0 V 

o O 

±0.  2b 

24 

-0.3V 

2.5V 

2 SS 

±0.15 

-1.0V 

5.0V 

£.oO 

±0.15 

-8a  Vdc 

0 V 

- C.  os' 

±0.15 

25 

-72.  5 Vdc 

2.5V 

Y2..S"0 
*'«  * "*  T1*L 

±0.15 

. 

-CO  Vdc 

5. 0V 

^ . 9* 

±0. 15 

- 0V 

2.  5Vdc 

2 . £o  (Jr  ) 

±0.15 

26 

5Vp-p 

2r5Vp-p 

?.?*  (p-r J 

±0.  la 

lOVp-p 

5rOVp-p 

S30  (?-r>) 

±0.15 

fjg| 

CODE  ICENT  NO. 

DRAWING  NO. 
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